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ABSTRACT

Two-dimensional, time-dependent, nonlinear, incompressible,
viscous §Low caleulations wene performed of realistic models
04 tsunami waves interacting with continental sfopes and
shelves. Wave heights wene observed to ghow by a factor of 4
as they shoaled up a 1/15 continental slope, The second on
thind wave often exhibited the Largest wave run-up. Comparisons
with shallow water, Long wave calewlations showed similar
nesults except forn shont wavelength tsunamis. The damping
action of submenged barriens on tsunami waves was Linvestigated.
Significant amounts of the energy of a Lsunami may be reflected
by submenged barriens. The numerical simulation of Lsunami
waves can provide realistic descrniptions of thein §low.
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I. INTRODUCTION

The objectives of this study were to determine whether time-

dependent, nonlinear, viscous flow calculations of an incompressible
fluid could be performed for gravity waves with extreme height to

width ratios (approximately 1/100,000) of tsunami waves and to determine
if the growth of the waves could be followed as they interact with the
continental slope.

The SMAC (Simplified Marker and Cell) method of Amsden and
Harlow (1) was chosen, and additional features were added to the ZUNI
code including surface particles as described by Nichols and Hirt (2)
and a partial cell boundary condition permitting boundaries to be
placed across cell diagonals. The revised code is described in
reference (3).

The ZUNI code has been adapted for use with the University of
Hawaii IBM 360 model 65 computer and calculations were performed of
waves that resemble tsunami waves. Street, Chan, and Fromm (4) used
the MAC technique to numerically simulate long water waves and found
that they could numerically reproduce the observed propagation of
solitary waves in a horizontal channel and the run-up of a solitary
wave on a vertical wall. Street, Chan, and Fromm's work did not
consider waves of the height to width ratios of tsunami waves. Similar
calculations were performed using the ZUNI code, and the vertical wall
run-up results agreed with the experimental and numerical results of
Street, Chan, and Fromm.

Recent calculations reported by Garcia (5) used the arbitrary
boundary marker and cell technique to study tsunamis in the vicinity
of their source. The method was applied to the Mendocino Escarpment
for hypothetical ocean floor motions that might result from a major
earthquake on the San Andreas Fault. The wave was followed numerically
for the first 200 seconds. A single hump was first generated which
split into two crests moving in opposite directions at a speed slightly
less than shallow water wave speed. The waves were slightly dispersive,

had a crest elevation above mean water level of about 1 m and a period



of about 1.5 minutes. The periods of major tsunamis measured in the
Pacific Ocean are generally from 10 to 30 minutes. The periods are
estimated from tide gage records assuming that the period remains
nearly constant during the shoaling of the wave from the deep ocean.
The wave height of major tsunamis is generally given as 1 % 0.5 m
and is estimated from the tide gage records assuming various approximate
models for the wave height growth and extrapolating back to the deep
ocean.

Present evidence suggests that tsunami waves consist of a train
of several large, approximately sinusoidal waves of about 1 m in height,
moving in the deep ocean at approximately the shallow water speed of
/gD or 210 m/sec at the average Pacific Ocean depth of 4500 m,
having periods of 10 to 30 minutes, wavelengths of 200,000 to 600,000 m
and numerous smaller waves. It is the first 4 or 5 large waves that
are of primary interest.

The numerical simultion of waves that have profiles similar to
those suggested by experimental evidence, and the realistic simulation
of the interaction of tsunami waves with the continental slope were

the initial objectives of this study.

1I. THE NUMERICAL MODEL

The details of the numerical method for solving the Navier-Stokes

equations for viscous, incompressible flow, called SMAC, are described
in references (1) and (3). The computing program, ZUNI, includes the
free surface particles, a partial cell treatment that allows an obstacle
face to pass through cell diagonals, and features that permit wave
run-up on exposed sloping beaches in addition to submerged beaches.

Most of the calculations were performed with 15 cells in the Y
direction and 68 cells in the X direction. The cells were rectangles
450 m high (AY) in Y direction and 6750 m long (AX) in X direction,
The cell aspect ratio was 1/15. The time increment used was 3 sec.

The convergence error used was 0.02. The water level was placed at
4550 m or 50 m up into the eleventh cell. The gravity constant was
-9.8 m/sec2. The viscosity coefficient used was 2.0 gm/sec-m (0.02 poise).

This value is representative of the actual viscosity for water. Values
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between 200 and 2.0 were tried and the viscosity did not significantly
affect the results. This is as expected since the actual energy
dissipation due to viscosity is only 1 in 107 for a viscosity of 200.
The stability requirements for the SMAC type of calculation are
discussed in reference (2). Since the wave front must not pass through

more than one cell in one time step, we have the stability criterion
CAt < 2(AX) (AY)/(AX+AY)

where C is wave speed, AX and AY are cell widths, and At is

the time increment. For the tsunami calculation described previously,
the At must be less than 4 sec. We ran with 3 sec and had no evidence
of instability; however, attempts to run with a time step of 9 sec
always resulted in unstable numerical results which quickly turned to
nonsense. While both Walsh and Harlow and Street, Chan, and Fromm(4)
report that the MAC numerical method was observed to be stable for

zero viscosity, analysis by Nichols and Hirt (2) suggests the pertu-
bations could grow if the viscosity was not larger than about 20

and smaller than 30,000. We could not determine any difference between
a viscosity of 200 and 2.0 for the tsunami calculation; so if pertur-
bations are growing, it must be at a rate smaller than the errors
associated with the iteration convergence criterion.

The original ZUNI code was written for the CDC 6600 and the 7600
computer. Because of the smaller amount of significance available on
the IBM 360 model 65 computer, it was found necessary to use the actual
hydrostatic pressure for the full cells rather than pseudopressures
(generally zero) characteristic of the SMAC method to obtain adequate
convergence of the itcration process. The convergence criteria for the
SMAC iteration was defined as the maximum permitted change in pressure
from hydrostatic pressure in any cell between iteration steps divided
by the sum of the changes at the two iteration steps.

The University of Hawaii ZUNI code includes features for prescribing
the particle velocity along the left boundary as a sinusoidal function

of time

U = A sin(B*TIME) and U = A(sin(B*TIME))?



where A for shallow water Airy waves is HC/D where H is wave
height, C is wave speed, and D is depth; and B is 2n/T where

T 1is the period. Special features of graphing, tape dump, and restart
are also included in the University of Hawaii ZUNI code.

III. THE SHOALING RESULTS

The dimensions of the shoaling calculations with a continental

slope of 1/15 ending in a shelf 500 m deep are sketched in Fig. 1.

A. Solitary Tsunamis

While single solitary like waves are not realistic models of
tsunami waves, they are useful for demonstrating fundamental features
of the flow and for checking the numerical results.

The waves were generated by prescribing as a function of time the
velocity of water inflowing from the left boundary. The velocity in

the X direction was prescribed as
U= 0.04666(sin(0.004713*TIME))?2

where TIME is in seconds. In 4550 m deep water this results in a
single wave above the surface with a height of approximately 1 m,

a width of approximately 140,000 m, a shallow water speed of VgD or
210 m/sec, and a period of approximately 660 sec.

The computed wave surface profiles for the 140,000 m wide single
wave interacting with a 1/15 continental slope, running along a 500 m
deep continental shelf, and reflecting off a cliff are shown in Fig. 2.
In Fig. 3 the profiles are shown for multiple waves.

As the wave proceeds up the continental slope, the wave period
remains constant while the velocity decreases from approximately 210
to 70 m/sec, the wavelength decreases from approximately 140,000 to
47,000 m, the height increases from 0.95 to 1.6 m, and then slowly
decreases, forming a complicated train of waves. Upon reflection
from the right boundary, a wave 2.4 m high is formed which is approx-
imately double the height of the wave before it arrived at the

boundary.



The experimental and numerical results of solitary wave, vertical
wall run-up of Street, Chan, and Fromm (4) show that at small values
of wave height divided by depth, the slope of the wave run-up vs.
wave height is almost 2.0.

The computed wave surface profiles for the 140,000 m wide single
wave running up a 1/15 continental shelf to above still water level
are shown in Fig. 4. The growth of the wave was compared with the
experimental and theoretical results of Madsen and Mei (6) for solitary
waves interacting with uneven bottoms. The results of Madsen and Mei
shoal only to depths of 0.2 of the initial depth. Within this range
their results are in reasonable agreement with the results shown in
Figs. 2 and 3. The maximum height of the wave was 2.8 m or about 3
times the initial wave height of .95 m. This must be considered a
lower limit, as the resolution of the calculation is inadequate to
determine the maximum height.

One approach to this problem is to look only at the last 100 m
of water and compress the scale of the calculation by 45. As
input we will use a piston that will initially produce a wave of the
height calculated in the previous problem at 100 m. As shown in Fig. 5,
the wave height is about 1.8 m. The wave speed is closely approximated
by VgD or 31.5 m/sec. For a single wave above the surface, the period
is 660 sec and the wavelength is 20,800 m; for a sine wave, the period

is 1320 sec and the wavelength is 41,600 m.
The calculation was performed with a mesh of 15 x 68 cells as

before with a AX of 150, AY of 10, At of 0.5, convergence error
of 0.0023 and the 1/15 slope was started at the 42nd cell or at 6300 m.
The depth was 101.1 m and U = 0.567 sin(0.004713*TIME) . The wave
profiles are shown in Fig. 6, and the maximum height of the wave is
3.47 m or about 1.9 times the 1.8 m wave height used initially in

the calculation and 3.6 times the 0.95 wave height before any shoaling
had occurred. The wave then flattens to a height of 2.75 + 0.1 m
over the width considered. This is close to the 2.8 value calculated
by the less resolved calculation. This also explains the flat top
observed upon reflection in the less resolved calculation. It is
apparently a realistic average height for the cell size used, and the

flat top over several cell widths is also apparently correct.



For a more realistic model of a tsunami, we used sine waves
with a half height of 0.5 or 1 m, a period of 1320 or 660 sec, and
wavelength of 280,000 or 140,000 m.

B. One Meter Half Height, 1320 Second Tsunamis

Using a piston velocity prescribed by
U = 0.04666 sin(0.004713*TIME) R

a wave develops in 4550 m deep water of approximately 0.95 m half
height, with a wavelength of approximately 280,000 m, a period of
1320 sec, and a speed of 210 m/sec. The wave is slightly dispersive
as it proceeds up a constant depth channel.

The computed wave surface profiles are shown in Figs. 7 and 8
for the tsunami interacting with a 1/15 continental slope, running
along a 500 m deep continental shelf and reflecting off a cliff.

The profiles are similar to those shown in Figs. 2 and 3. The peak
shoaling height is 1.6 m which decreases to 1.4 m before it reflects
off the wall with maximum and minimum heights of 2.75, -3.4, +2.75 m.

The calculated wave surface profiles in Figs. 7 and 8 are shown
in Figs. 9 and 10 along with the shallow water, long wave calculations
using the SWAN code described in Appendix A for the identical model.
The long wave results do not disperse in the deep channel, do shoal
higher and steeper, and do not disperse as they run along the shallow
channel. Experimental evidence that such waves should disperse in
the shallow channel is given in reference (6). The wave that reflects
from the wall in the SWAN calculation is higher and results in a
reflected wave that is 20% higher.

Figure 11 shows the computed wave surface profiles as the
tsunami interacts with a 1/15 continental slope. The maximum and
minimum calculated are 2.83, -4.0, +3.76, -4.11, +4.04 m. So
the maximum run-up does not result from shoaling of the first wave
but from shoaling of the second or third wave. Such behavior has
been observed for real tsunamis. We can now place an upper limit
of tsunami wave growth from shoaling up a 1/15 continental slope
of at least a factor of 4.0. As discussed earlier and shown in

Fig. 6, the scale of the calculation is such that this should
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be considered an average over the cell size used rather than the actual
maximum values.

The computed wave surface profiles are shown in Figs. 12 and 13
for the tsunami interacting with a 1/15 continental slope, running
along a 950 m deep continental shelf and reflecting off a cliff.

The peak shoaling height is 1.5 mywhich decreases to 1.32 m before it

reflects off the wall with maximum and minimum heights of 2.56, -3.0,

+2.48 m,

C. One Meter Half Height, 660 Second Tsunamis

Using a piston velocity prescribed by

U = 0.04666 sin(0.009426*TIME) s

a wave develops in 4550 m deep water of approximately 0.86 m half
height. The shorter wavelength wave is more dispersive than the
longer one discussed in section B.

The computed wave surface profiles are shown in Fig. 14 for the
tsunami interacting with a 1/15 continental slope, running along a
500 m deep continental shelf and reflecting off a cliff. The peak
shoaling height is 1.4 m, which decreases to 0.68 m before it reflects
off the wall to a first wave maximum of 1.15 m. Subsequent wave
interactions result in much larger wave run-ups.

Figure 15 shows the computed wave surface profiles as the tsunami
interacts with a 1/15 continental slope. The maximum and minimum
calculated are +2.14, -3.56, +3.44, -3.9, +3.6 m. Again the upper
limit of tsunami wave growth from shoaling is at least a factor of
4.0,

Figure 16 shows the surface wave profiles for a 1.8 m half height,
660 sec tsunami shoaling up a 1/15 slope from 101.1 m. Comparison
with Fig. 6 shows that with the same height at 101 m, the smaller

wavelength shoals to a higher level but for a shorter distance and time.



D. Half Meter Half Height, 660 Second Tsunamis

Using a piston velocity prescribed by
U = 0.02333 sin(0.009426*TIME) s

a wave develops in 4550 m deep water of approximately 0.4 m half
height.

The computed wave surface profiles are shown in Figs. 17 and
18 for the tsunami interacting with a 1/15 continental slope, running
along a 500 m deep continental shelf and reflecting off a cliff. The
peak shoaling height is 0.62 m,which disperses as it runs along the
shelf to 0.28 m. The wave run-up heights are 0.4, -1.32, +1.10, 2.10,
+1.10, -1.72 m.

Some of the calculated wave surface profiles in Figs. 17 and 18
are shown in Fig. 19 along with the shallow water, long wave calcula-
tions using the SWAN code for the identical model. The difference
between the two calculations increases as the wave progresses, becoming
different by a factor of two upon reflection from the wall. While it
could be stated that this is an example where the long wave, shallow
water assumptions lead to appreciable error, this is not necessarily
true since we do not know the nature of tsunami waves well enough
to determine if the tsunami model should be more like the long wave
model or the one we used.

Since most tsunami waves that have been observed after travel
across the ocean have periods longer than 10 minutes, it is tempting
to postulate that this is because the shorter waves are so dispersive

that they cannot propagate long distances.
Figure 20 shows the surface wave profiles as the tsunami interacts

with a 1/15 continental slope. The maximum and minimum calculated are
0.91, -2.03, +1.5, -1.79, +1.68, -2.1, +1.54 m. Again the upper limit

of the tsunami wave growth from shoaling is at least a factor of 4.0.



IV. THE UNDERWATER BARRIER RESULTS

A submerged barrier usually absorbs some of the wave energy by
causing the wave to break prematurely and reflecting part of the wave
energy back seaward. Tsunami waves are of sufficiently long wave-
length that they do not break, so underwater barriers will be effective
only as reflectors of the energy. The shallow water, long wave theory
is inadequate to describe the effect of underwater barriers on
tsunami waves because the vertical component of velocity is a crucial
feature of the flow.

Johnson, Fuchs, and Morison (7) present results of an experimental
investigation of the damping action of submerged rectangular breakwaters.
They use the inshore wave height divided by the seaward wave height
before interaction with the barrier as the transmission coefficient,
and graph it against the dimensionless quantity of barrier height
divided by channel water depth.

The calculations were performed assuming the barrier was located
in 101.1 m of water and extended to within 21.1, 11.1, and 6.1 m of
the still water surface. The wave height at 100 m of 1.8 m from Fig. 5
was assumed. The wave period assumed was 1320, 660, and, for a more
detailed wave interaction calculation, a short period of 110 sec.

The 21.1 and 11.1 m deep barriers used the mesh described pre-
viously for Fig. 6. The barrier was 450 m wide, occupying cells 30 to
32 or from 4350 to 4800 m.

The 6.1 m deep barrier calculation was performed using a mesh
of 23 x 45 cells with a AX of 150, AY of 5.0, At of 0.3, conver-
gence error of 0.002; and the barrier was 450 m wide, occupying cells
20 to 22 or from 2850 to 3300 m.

The surface wave profiles for a 660 sec period tsunami interacting
with barriers 21.1, 11.1, and 6.1 m below the water surface are shown
in Figs. 21, 22, and 23. The initial inshore wave heights are 1.4,
1.1, and 0.54 m, respectively, for an undisturbed seaward height of
1.84 m. The 6.1 m height is so far below the seaward height that it
is probably a lower limit value. The calculation was not used to
later times as the wave height was being appreciably disturbed by the

right boundary.
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Figure 24 shows a comparison of the surface wave profiles shown
in Fig. 22 with shallow water, long wave calculations. As expected,
the long wave model is inadequate.

Figure 25 shows the surface wave profiles for a 1320 sec period
tsunami interacting with a 11.1 m deep barrier. The initial inshore

wave height is 1.03 m. This is probably a lower limit since the
seaward height is significantly larger at the time the calculation

was ended because it was being disturbed by the right boundary.

Figures 26, 27, and 28 show the surface wave profiles for a 110
sec period tsunami interacting with barriers 21.1, 11.1, and 6.1 m
below the water surface. The initial inshore wave heights are 1.34,
1.046, and 0.35, respectively, for an undisturbed seaward height of
1.9 m,

The transmission coefficient as a function of the barrier height
divided by depth is shown in Fig. 29. The experimental data from
Figs. 4 and 5 of reference (7) and the tsunami curve of Fig. 29 are
shown in Fig. 30. While the characteristics are quite different
between the experimental and calculated waves, the effectiveness of

the underwater barrier appears similar,

V. CONCLUSICONS

The detailed numerical simulation of gravity waves that
resemble actual tsunami waves has been achieved for the first
time., Realistic simulation of the interaction of tsunami waves with
slopes that resemble the continental slope has been demonstrated.
Wave heights were observed to increase by a factor of 4 as they
shoaled up a 1/15 continental slope. The second or third wave often
exhibited the highest wave run-up.

Similar results can be obtained using shallow water, long wave
theory for long wavelength tsunamis, but fail to be adequate to
describe the flow of tsunamis over underwater barriers.

Underwater barriers can reflect significant amounts of the
tsunami energy. The shallow water, long wavé theory is inadequate to

describe the flow of tsunamis over underwater barriers.
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The numerical simulation of tsunami waves has been demonstrated.
The extension of the SMAC numerical technique to three dimensions
has already been accomplished at Los Alamos Scientific Laboratory.
Three-dimensional calculations of tsunami waves interacting with
harbors, with multi-dimensional barriers, and with the ocean floor
over the entire ocean are within the state of the art.

The numerical simulation of the formation of tsunamis by tectonic
displacement in two and three dimensions could furnish considerable
insight into the important characteristics of the process of tsunami

generation.
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APPENDIX A

SWAN: A Shallow Water, Long Wave Code

The long wave theory applies when the depth relative to the
wavelength is small, and when the vertical component of motion does
not influence the pressure distribution which is assumed to be hydro-
static. The long wave theory results in waves that become steeper
as they move down a channel, that are too steep as they shoal and
hence break too early. This is called the "long wave paradox' and
is more serious as the distance and time of interest increases.
Numerical solution of the long wave equations have been attempted
by many authors. The one described here is similar to the one described

by Loomis (8). The long wave equations solved by the SWAN code are:

3 3 2,y2y1/2
-alt':]—+ U..a_[x,_-p- V‘g—$+ g_g_%z FV + F(x) - g_l'!.(._y___t\_/.._z____.
CZ (D+H)
V.V BV . oM _ ) . uu+v2)l/2
3t + U-a')—('+ Va—Y—+ g-é—Y—_ FU + F - g -

C2(D+H)

3H  9(D+H-R)U

3(D+H-R)V _ 3R _

FT R SEu S TH
where
U = velocity in X direction (i index)
V = velocity in Y direction (j index)
g = gravity
t = time (n index)
H = wave height above mean water level
R = bottom motion
F = Coriolis parameter
C = coefficient of DeChezy for bottom stress
F(X) s F(Y)= forcing functions of wind stress and barometric

pressure in X and Y direction

D = depth
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Using the 'central difference" technique described by Loomis (8),
the wave height H and depth D are taken as cell centered and
the velocities are centered at cell boundaries. The difference

equations used at each time step are in order:

n
n+l _.n i+1,] [ n _ph
Hi,j - Hi,j At AX i+1,j+Hi+1,j Ri+1’j]
U?;i n n
T AX (Di,j+“i,j’Ri,5]
Vn
1,'!+1 n g
Py (PiLie THE e R0
Vn
I (D PRTL IR « R _ g0
AY \"i,j  i,j i,} i,j i,j
U, .(U,. .-U, _.) V. .(U. . -U. .
| L 1 1’3( 1+1,) 1-1,3) + 1,3( i,j+1 1,J-1)
1’j i,j 2 AX AY
_ o At Hn+1_ n+1
Eax (M, 71,3
+ At(-Fv‘.‘ CoF) B
1,] 1,) 1,}
v )

n+1 n At {Ui,j(vi+1,j'vi-1,j) . Vi,j i,j+1'vi,j-1

i Vi,i 7 AX AY

At n+1l n+1
g 2y (Hi,j 'Hi,j—1]

+atfFu® . - FO) 4B
i,j i,j i,
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and
B —2 72)1/2
s . = gt .[U’.‘ ey ] %[ afp, v
i, i, 1,7 7 'i.3 i,j0 i,j

Boundary conditions of piston, continuum, or reflective are
available in the SWAN code. The problem mesh is surrounded by a layer
of boundary cells whose H , U, and V are prescribed by setting the
H of the boundary cell to the nearest neighbor for continuum or
reflective boundaries and to the calculated value appropriate for the
piston boundary. The appropriate U or V boundary velocity is
calculated from the prescription for piston boundaries and is set to
zero for reflective boundaries and to the nearest neighbor value for
continuum boundaries.

The stability criterion requires that At be small enough such
that a wave front may not pass through more than one cell in one time
step.

While the "long wave paradox'" is a severe limitation on the
accuracy of the results, the code can be most useful and inexpensive

if applied with caution to problems that are appropriate for the

method.



APPENDIX B
WAVE: A Code to Calculate Airy, Stokes, and Solitary Waves

This appendix describes the results of a preliminary study
to establish numerically the state values associated with tsunami
waves assumed to behave as Airy or solitary waves. To accomplish
this, a useful code was written called WAVE. The WAVE code uses
the equations for Airy, third order Stokes and Laitone solitary
gravity waves described in reference (9). It calculates the wave
height as a function of wavelength; and the pressure, U velocity,
and V velocity as a function of wavelength and depth. The calcu-
lations are performed for the right half of the wave but can be

easily changed for any range of interest.

The Input
card 1 (format 18A4)
column 2-72 name of wave
card 2 (format 1X,I4)
column 2-5 0001 for Airy wave
0002 for solitary wave
0003  for Stokes wave
card 3 (format 4E18.11)
column 1-18 wave amplitude
19-36 wave depth from still water level
37-54 wavelength (ignored for solitary wave)
55-72 density
card 4 (format E18.11)
column 1-18 acceleration due to gravity

Code Conventions

For Airy waves: The wave amplitude is the half height where height
is defined as the vertical distance between minimum
and maximum of wave surface.

For solitary waves: The wave amplitude is the maximum height above
still water level.

For Stokes waves: The wave amplitude is some value less than the half
height characteristic of the first component of wave.
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The units must be consistent.

For solitary waves the wave amplitude divided by depth should be less
than 0.3. The wavelength used for the solitary wave is the length
between approximately #0.05 maximum wave height since the total wave-
length is infinite.

For Stokes waves the depth divided by the wavelength should be greater
than 0.125 and less than approximately 2.0.

The FORTRAN listing of the WAVE code is shown on the following pages
B3 through B7.



FORTRAN Listing of WAVE Code - B3 -

FORTRAN IV G LEVEL 20 MAIN DATE = 73019 15728749

00u1l DIVENSION X1(20),X2€20),P(400),0P(4N0),U(400),V(400),nH{40C),
ILABEL(18)
2+2(20),Y(20)

C A # WAVE AMPLITUDE WHICH IS FALLF HEIGHT FOR AIRY, HEIGHT FCR
C SCLITARY AND AMPLITUDE FCR STOKES
C b # WATER DEPTH WHICH IS CALLED 0 In SCLIVARY ANLU SYCKES
C WLAWAVE LENGTH
C CZHGRAVITY
C RHC # CENSITY
C INC IS 1 FOR AIRY
C INC IS 2 FCR SCLITARY
C IND IS 3 FCR STCKES
0002 CATA PI/3.1415S/
[JUVE] SCH2{DUM) =(1.=TANHICUM}**2)
00U 4 100 READ 9CO,LABEL
[$101V3- READ 9G24 INC
0006 READ 901 ,AyHymbsRHCHGZ
0007 900 FCRMAT(1BA4)
0008 901 FCRMAT(4E18.11)
0009 902 FCRNMAT (1X,14)
0010 GO TOU105420C+3C0)IND
C GENERATE TABRLES OF WAVE LENGTH AND CEPTHS
0011 105 CCNTINUE
0012 300 CONTINUE
0013 X1(1)=0.
0014 DEL=0.05%WL
0015 £0 101 1=1,10
0016 X1ET+#1)=X1(1)+DEL
0017 101 CCNTINUE
0018 I=1+1
0019 DEL=0.1%H
0020 X2(1)=~H
0021 DC 102 J=1,10
0022 X2(J#1)=X20J)+CEL
0023 AM==A
0024 TFIX2¢J+1L).GT.AM) CG TC 102
Q025 102 CONTINUE
002é& 193 s=4+1
0027 X24J)==A
0028 X2({J+1)=—0.5%A
G029 X203+42)=0.0
0030 X2(J+¢3)=40.5%A
0031 X2(J#4)=A
0032 d=J+4
0033 GC TO (104,200,301 ),INC
0034 104 CCONTINUE
C CALCULATE CCNSTANTS
0035 C=SCRT((GZ*WL*CoS5/PIIRTANK(Z.O¥PI*H/WL))
0036 T=wL/C
0037 APCT=A%2.%PI/T
0038 RGA=RHC*GZ¥A
0039 PHOL=2.%PI*H/ WL
0040 CPHCL=CCSH(PHDL)
0041 SPHOL=SINH(PHLL)
0042 PCL=2.*%PI/WL
0043 TPHECL = 2.0%*PHCL
0044 GV=0.5*%C*(1.+TPHULsS INK(TPHOL))
0045 EGY = 0.5%RHC*CZ*A*A

0046 N=1
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0047 PRINT 911,
0048 PRINT 923
0049 DO 110 K=1,I
0050 CPDLX1=COS(POL*X1(K)})
0051 SPOLXL=SIN(PDL*X1(K))
0052 WH{KV=Aa%CPCLX14H
0053 00 109 M=1,J
0054 CPDLX2=COSH{POL*(X2(¥M)+H) )
0055 SPDRLX2=SINHIPDL*{X2(M)eH))
0056 120 U(N)=APDT*CPDLX2*CPDLX1/SPHCL
0us7 VIN)=APDT#SPDLX2*SPDOLX1/SPHOL
0058 DP(N)=RGAXCPDLX2*%CPDLX1/CPHCL
VU559 PANI==RHO®GI*X2(V) +DP(N)
0060 PRINT 922 X1(K) s X2(M) o WHIK)UIN),VIN)},DP(N),P(N)
0061 JF(P(N).LT.0.0) PIN)I=0LO
006¢ IF(PIN)aEQe0.C) U(NI=0.0
0063 IF(P(N).EQ.0.C) VI(NI=0.0
0064 IF(P(N).EQ.0.0) OP{(NI=0.0
0065 N=N+)
0066 109 CONTINUE
0067 110 CONTINUE
C GENERAL PRINT
0068 206 CONTINUE
0069 N=N=-)
007y GC YO €180,280+380),IND
0071 180 CONTINUE
0072 PRINT 911, LABEL
0o73 GG TO 281
0074 280 PRINT 931,LABEL
00715 GC TG 281
0076 380 PRIN1 933,LABEL
0077 281 CCNTINUE
0078 PRINT 912,4,H,WL
0079 PRINT 913+C7,4G2Z
0080 IFCIND.EQ.1) PRINT 924,GV,EGY
0081 JFUINC.FQe3) PRINT 925, SH
0082 PRINT 914
0083 NS=J
0084 DO 125 K=1,4d
0085 NSP=T%(J=1)#NS
0086 PRINT 9204 X20J=K+1), (P (NT)yNT=NS,NSPyJ}
0087 NS=NS~1
0088 125 CCONTINUE
0089 PRINT 920+X1(1),{X1{(NADyNA=L,I}
0090 PRINT 918
0091 PRINT 915
0092 NS=J
0093 DO 121 Ke=l,4J
0094 NSP=T*{J=~1)+NS
0095 PRINT G204 X2(J=K+1)y{U(NT)4NT=NSsNSP,J)
0096 NS=NS-1
0097 121 CONTINUE
0098 PRINT 920+X1013,(X1(NA)4NA=L,1I)
0099 PRINT 918
0100 PRINT 916
oloi NS=4
0102 DO 122 K=1,J
0103 NSP=I*{J=1)#NS
0104 PRINT 9204 X2{ J=K41 ) s (VINT )¢ NT=NSyNSFyJ)
0105 NS=NS~1
0106 122 CONTINUE
0107 PRINT S20,X1(1),(X1INA)4NA=L,1T)
o108 PRINT 918

0109 PRINT 917



0ll10
0li1l
o112
0113
0ll4
0115
0116
0117
o118
0119
0120
0121
oLz2
0123
0124

0125

0126
0127
0128
0129
0130
0131
0132
0133
0134
0135

0136

0137
o138
0139
0140
Ol4l

0142
0l43
0144
0145
0146
0147

0148
0149

0150
0151
0l5¢
0153
0154
0155
0156
0157
o158

0159

123

124

911
912

913

201
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NS=J

00 123 K=1,J

NSP=T%®(J=-1)+NS

PRINT 9204 X2( J=K+1) 4 (DP(NT)NT=NS4ASFyJ)
NS=NS~1

CONTINUE

PRINT 920, X1€1),(X1(NAD NA=1,1)
PRINT $18

PRINT Q19

DO 124 NP=1,1

PRINT 921 +X1(NP)yWHINP)

CONTINUE

GO 10 100

FCRMAT (28H1 AIRY wAVE CALCULATION FOR 418A4)

FNRMAT (/.14H AMPLITUDE +1PEll.4, 8H DEPTH 1PE11.4,15H WAVE

ILENGTH ,1PEl1l.4)
FCRMAT(/+13H WAVE SPEED 1PEll.4, S+ PERIOD +1PE11.4,11H GRAVITY

1 +1PE1ll.4)

FORMAT (//+ 24H1 DEPTH PRESSULRE )
FORMAT (//4 24k1 DEPTH U VELOCITY )
FORMAY (//, 24K) DEPTH vV VELOCITY )
FORMAY (//4 24+l DEPTH DEL PRESSURE )}
FORMAY (24H WAVE LENGTH )
FORMAT (/7. 25H1 WwAVF LENGTH HEIGHT)

FORMAT(L2(1X41PESL2))

FORMAT(2(1PEL1B.11))

FORMAT (7(1X+1PE16.9))

FORMAT (118H LENGTH CEPTH WAVE HEIGHT
1 U VELOCITY vV VELOCITY CELTA PRESS PRESSURE )
FURMAT(/,17H GROUP VELOCITY 4+1PE1l.4,426H ENERGY PER SURFACE AREA
1 »1PEll.

FORMAT (/413H WAVE HEIGHT 41PEll.4)

FORMAT (40H1 LAITONE SOLITARY WAVE CALCULATICON FOR 41RAa%)
FCRMAT (S53H1#***x% /D TCO LARGE »***VELOCITIES WILL BE INCORRECT)
FORMAT (42H1 STCKES THIRD CRDER WAVE CALCULATICN FOR ,1844)
FCRMAT (43H)1*»*C/L TCO SMALL***STOKES THEQRY INCORRECT)
SCLITARY WAVE

SWITCH F AND A SYMBCLS

CONTINUE

D=t

H=A

HIC=H/T

SGD=5QRT(GZ*D)

C=5SGD*(1.+40.5*H0D-3.#HDD*HDD/20.)

ESTIMATE WAVE LENGTH AND PERIND

ESTIMATE MADE FCR hALF WAVE LENGTH
WL=2.#D/7(SQRT(Q.75*HDOD ) #(1.~-5.%4HDOD/8.))

T=wL/C

GENERATE WAVE LENGTH TABLES

X1(1)=0.

1{1)=0.

DEL=0.1%*WL

IC= (SQRT(C.75*HCD)I*(1.~(5./8.)*HCD) /D

DO 201 I=1.,10

X1(I+1)=X1(1)+DEL

ZUE+1)=X1(1+1)%2C

CONTINUE

I=1+1

GENERATE DEPTES 2YC

DEL=0.1%D



0160
Olel
0l62
0163
Ole64
0165
0le66
0167
0l68
0169
0170
ulT1l
0172
o173
0174
0175
0176
o177
0178
0179
0180
ul181l
o182
0183
0184

0185
0186

0187
0188
0189
0190
0191
0192
0193
0194
0195
0196
0197

0198
019y
0200
0201
0202

0203

0204
0205
0206
Q207
0208
0209
0210
0211
0212
0213
G214
0215
0216
0217
0218
0219
0220

202

207

204
203

301

Y(1}=0.

DC 202 J=1,10

Y{Jel)=Y{))+DEL

X2{(J+1)=Y(J+1)

CONTINUE

NENES]

Y(J)=D40.2%H

Y(J+1)=0.4%H+L

Y(142)=0.6%HeD

Y{J+3}=0.8*H+C

Y{J+4s) =H+D

J=J+4

DO 207 KP=1,..

X2(KP) =D~Y(KP)

CONTINUE

N=1

PRINT 931,LABEL

PRINT 923

D0 203 K=l,1

SQZ=SCH2(Z(K))
WHIK)=D+H®SQZ~0.75*H*HDD*SCI*(1.~SCZ)
DO 204 M=1.J

YDS=(Y(M)/D)**2

YDD=Y(M)} /D

UIN)=SGD*HDD* (1. 40e25%HDD=15%HCO®YCS ) *SCZ4H*KEDD*(~1.49.#YDS/ 4. )4
15¢2*SQ2

VIN)=SGD#*SQRT (3. )*SQRT (HOC**3) *YDD* SQZ*TANH{Z(K) ) *(1.-3.%HOC/8.~
10.5*HOC*YDS+HCN*(-2.41 .5*YDS) *SQ2Z)
PIN)=RHO*GI*( WH{K) =Y (M) =0s TSEH*HDD* (2. *{ YDD=1. )+ (VOD=1. ) *%2)»
1(2.%SC2-3.%5Q2#5QZ))
[F{PIN)LTL0.0) P(N)I=0LO0
DPIN)=FP(N)=RHO*GZ¥(D-Y(M))

PRINT 922+ Z(K)y Y(M)sWH{K)UIN)},VIN),DP(N),P(N)
IF(CPIN).LY.0.0) DP(N)=0.0
IF{PI{N).EQ.0.0) UINI=0.0
IF(P(N).EQ.0.Q) V(N)}=0.0
[F(P(N).EQ.0.0) OP(N)=0.0

N=N+1

CCNTINUE

CONTINUE

IF{FCDLUTa0.3) PRINT 932

WAVE LENGTH ANC PERICD CHANGED FOR FULL WwAVE
WL=2.0%WL

T1=2.0%1

A=H

H=C

GC TU 206

STCKES THIRD CRCER WAVE

D=+

CALCULATE CONSTANTS
TPOL=2.%P1*D/ WL

FPCL=2.%TPNL

TOL1=TANH(TPOL)

SOL1=SINH{TPDL)

SrL2=SCL1*SNL1

SCL3=sbL2*SutLl

SCL4=SOL3*S0L1

SCLS5=SCL4*SDL ]

SCL6=S0LS*SDLL

SDL7=S0L&6*S0L 1

CDLYI=CCSH(TPDOL)

cot2=CcoL1*CCL]
CCLE6=COL2*CDL2*CCL 2
CFCLYI=COSH(FPCL)

CFOL2=CFOL1*CFCL]

TPI=2.#%P1

AL=2.%FI %A/ %L



0221 AL2=AL%AL

0222 AL3=AL2%AL

0223 Fl=AL/SOL1=-AL2%(1.45.%CDL2)*CDL2/(8.*5DLE)

0224 F2=0.75%AL2/S0L4

0225 F3=2(3./64.)%¥AL3%(11.-2.#CFCLY1)/SDLT

0226 C=SORT((GZAWL/TPII*TANH(TPOL* (1. +((PI*A/WLI**2)*{14.44.%CFDL2)/
1{16.%50L4))1))

02217 T=wlL/C

0228 TPL=TPI/WL

0229 FPL=2.%TPL

0230 SPL=3.*TPL

0231 PL=PT /WL

0232 AZ2=A%A

0233 A3=A2%p
SH IS SYOKES WAVE tEIGHT

0234 SHz 2 kA+2. %PL*PL¥A3X 13, /16 )%(1.+8.*%COL6)/SDLE

0235 N=1

0236 PRINT 933,LABEL

0237 PRINT 923

0238 DO 310 K=1,1

0239 CTXx=COS(TPL*X1(K]})

0240 CFX=COS{FPL*X1(K))

0241 CSX=COS{SPL*X1(K))

0242 STX=STN(TPL*XY(K)})

0243 SFX=SIN(FPL*X1(K)})

0244 SSX=SIN{SPL*X1(K)})}

0245 WHIK)=AKCTX+(PL*A2#% (2. ¢CFDLL) *COL1/(2.#SDL3) ) *CFX
14 (PL*PL*A3X (347064 )% (1. +B#COLO6I/SOLOIHCSX & (

0246 DO 309 M=1l,J

0247 CSPLY=COSH{SPL*(X2(M)+C))

U248 SSPLY=SINH{SPL*(X2(M)+C))

0249 CPDOLY=COSH{TPL#{X2(M)+C))

0250 SPCLY=SINH(TPL*(X2(M)+C))

0251 CFPLY=COSH(FPL*(X2{M)+C))

0252 SFPLY=SINH(FPL*{X2(M)}+C))

0253 UIN)=C*(FL*CPOLY*CTX#F2*CFPLY*CFX+F3%CSPLY*CSX}

0254 VIN)=C*{F1*SPOLY*STX+F 2#SFPLYXSFX+F3*SSPLY*SSX)

0255 DP(N)=SH*0.5%CPOLY*CTX/COL1+(3./8)*SH*Sh*PL*TDL1/SDL2
1% (CFPLY/SDL2=1e/3. )¥CFX=SH*{1./8.)#PT*TDLL*CFPLY/(WL*SOL2?}

uz2s56 DP(N)=RHG*GIZ*CP (N}

0257 PIN)==RHO*GZ*X2(F) + DP(N)

0258 PRINT 9229 X1UK) X2 (M) gWHIK) 4UINIoVIN)} CP{N) PN}

0259 [F(P(N).LT.0.0) P(N)=0.0

0260 IF(P(N).EQ.0.0) U(N)=0.0

0261 IF(P(N).EQ.0.0) VINI=0.C

0262 IF(PIN).EQ.0.Q) DPIN)=C.O

0263 N=N+1

0264 309 CONTINUE

0265 310 CCNTINUE

02606 DOL=D/ kL

G267 IF(ODL.LT.0.125) PRINT 934

0268 H=C

0269 GC 1 206

0270 END



- B8 -

The results of solitary and Airy tsunami wave calculations are

presented in Tables 1 through 10 for the following waves. Gravity
is 9.8 m/sec?.
Table Type Amplitude Depth Wavelength Comment
1 solitary 0.5 4550 2.0x108
2 solitary 1.0 4550 1.4x10°
3 Airy 0.5 4550 140,000
4 Airy 0.5 4550 280,000
5 Alry 1.0 4550 140,000
6 Airy 1.0 4550 280,000
* %
7 Airy 1.8 100 21,000 shoaled with 140,000 m
initial wavelength
8 Airy 1.8 100 42,000 shoaled with 280,000 m
initial wavelength
9 Airy 1.6 500 46,500 shoaled with 140,000 m
initial wavelength
10 Airy 1.6 500 93,000 shoaled with 280,000 m
initial wavelength

** assumed period remained constant and height as calculated

using ZUNI code




Table 1

WAVE LENGTH HE IGHT
LAITONE SOLITARY WAVE CALCULATICN FCR SCLITARY TSUNAMI 0.0 4.55CSCO0CO00E 01
1.00244625000E 05 4. ¢504€C46875E C3
AMPLITUDE 5.00006-01 DEPTH 4.5500F 03 WAVE LENGTH 2.C049E Cé 2.00489250000E 05 4.550425768125¢ 03
3.00733875000€ 05 4.550355468175€ 03
WAVE SPEED 2.1117€ 02 PERIOD 9.4940€ 03 GRAVITY 9.8000E 00 4.00YT78500000E 05 4.55027734375¢ 03
5.01223125000€ 05 4.55020703125€ 03
6.01467750000€ 05 4.5501523431715€ 03
7.01712375000€ 05 4.€501054¢875€ C3
8.01957000000F 05 4.55007421875¢ G3
9.02201625000E 05 4.55005078125E 03
1.00244625000E 06 4.55003515625F 03
DEPTH PRESSURE
~5.00E~01 | 8.86E~08 0.0 0.0 c.C 0.0 0.0 0.0 0.C C.0 0.0 0.0
-3.98E~01 | 9.556=01 B.04E~-01 2.68€-01 @G.0 0.0 .0 c.0 0.C 0.0 0.0 0.0
-2.97E-01 | 1.59€ 00 1.806 00 1.26E 00 5.74E~01 0.0 G.0 0.0 0.0 C.0 0.0 0.0
«1.99E-01 | 2.956 00 2.76E 00 2.22E 00 1.%53FE GC 7T.66E-01 7.66E-02 0.0 0.0 0.0 0.0 0.0
“Gu TTE=02 | 3.S4E 00 3.75€ 00 3.22E 00 2.53FE 00 1.76F 00 1.07€ 00 5.36E~01 7.¢€E-02 (.0 0.0 0.0
4.55E 02 | 4. 46E 03 4.46FE 03 4.46E 03 4.46E 03 4.46F 03 4.46E 03 4.46F 03 4.46F 03 4.46E 03 4.46F 03 4.46FE 03
Q.10F 02| 8.92E 03 B8.92F 03 B8.92F 03 8.S2F 03 B8.92F 03 #,92E 03 8.92E 03 B.92E 03 £.92E C? B8.92F 03 B8.92E 03
1.37E 03] 1.34E 04 1.364F 04 1.34F 06 1.34E 04 1.34F 04 1.34E 04 1.34F 04 1.34F 04 1.34E 04 1.34F 04 1.34F 04
1.82€ 03| 1.78E 04 1.78€ 04 1.78F 04 1.78E 04 1.78E 04 1.78F 04 1.78E 04 1.78F 04 1.78E €4 1.78E 04 1.78E 04
2.28E U3 | 2.23E 06 2.23F 04 2.23E 04 2.23E 04 2.23E 04 2.23E 04 2.23E 04 2.23€E 04 2.23E 04 2.23FE 04 2.23E 04
2.73E 03] 2.68E 04 2.68F 04 2.68F 04 2.68E 04 2.68E 04 2.6BE 04 2.68E 04 2.€PE 04 2.68F 04 2.68BE 04 2.68E 04
3.19€ 03] 3.12E 04 3.12F 04 3.12F 04 3.12E 04 3.12E 04 3.12E 04 3.12€ 04 3.12€ 04 3.12FE 04 3.12F 04 3.12F 04
3.64E 03| 3.57E 04 3.576 04 3.57F 04 3.576 04 3.57E 04 3.57€ 04 3,57€ C4 3.57€ 04 3.57E C4 3.57E 04 3.5T7F 04
4.10E 03| . ClE 04 4.0lE C4 4.0lE 04 4.0lE O4 4.01F 04 4.01E 04 4.01lF 04 4.ClE 04 4.01E 04 4.ClF 04 4.01€ 04
4.55E 03| 4.46F D4 4.46E 04 6.46FE 046 4.46€E 04 4.46E 04 4.46E 04 4.66E D& 4.46F 06 4.46FE 04  4.46E€ 04 4.46E 04
0.0 0.0 1.00E 0% 2.00F 0% 3.0IF 05 4.01f 05 G5.01F 05 £.O01E 05 T.C2E 05 #.02E CS 9.C2F 05 1.00E 06
WAVE LENGTH
DEPTH U VELOCITY
-5.00E~01 | 2.33E-02 Q.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0
~3.98E~01 | 2.33E~02 2.24E~-02 1.99€-C2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
~2.97E~-0) | 2433E-02 2.24E~-02 1.99E~-02 1.€5E-02 0.0 0.0 0.0 0.0 C.0 0.0 0.0
«1.99E=01 | 2.33E-02 2.24E-02 1.99E-02 1.65E-02 1.308~02 S.76E-03 0.0 0.0 C.0 0.0 0.0
~9.776-02 | 2.336-02 2.24E-02 1.99E~02 1.65E=-02 1.30E-02 9.76E-03 7.08E-03 5.02€~03 0.0 0.0 0.0
4455t 02| 2432E-02 2.23E-02 1.996-02 1.656-02 1.30E-02 9.75€-03 7.C8E-03 5.02€-03 3.49E-03 2.40E~03 1.64E-03
9.10€ 02| 2.326-02 2.23E-02 1.99€~02 1.65F-02 1.30€-02 9.75E-03 7.08E-03 S5.C2E~03 3.45E-C2 2.40€E~03 1.64E-03
1.37E 03| 2.32E~02 2.236~02 1.996-02 1.656-02 1.306~02 9.756-03 7.08£-03 5.02€-03 3.49E-03 2.40F-03 1.64E-03
1.82E 03| 2.326=02 2.23E-02 1.98F-02 1.656=02 1.30E~02 9.74E-03 17.08E-C3 5.C2€-03 1.4GE=03 2.40€-03 1.64E-03
4028t 03| 2.326-02 2.23E~02 1.98BE~02 1.656-02 1.30E-02 9.74E~-03 7.08E-03 5.01E-03 3.49E=03 2.40E=03 1.64E-03
2.736 03| 2.326=02 2.23E-02 1.98E~-02 1.65E-02 1.30E-02 9.74E-03 7T.07E-03 5.C1E-03 3.49E-~03 2.40F-03 1.64€E-03
3.19E 03| 2+32E-02 2.23E~02 1.98E~02 1.65€=02 1.30€-02 9.74E-03 7.07€-03 5.01E-03 3,4GE~03 2.40E~-03 1.64E-03
3,64E 03] 2.22E~02 2.27E~02 1.98E-02 1.65€-02 1.30E-02 9.74E-03 7.07€-03 5.C1E-03 2,4GE=-02  2.40F-03 1.64E-03
4 L0FE 03| 2432602 2.236-02 1.98FE~02 1.656~02 1.30€-02 G.74E-03 7.07E-03 5.0 =03 3.49E~03 2.40E~03 1.64€E-03
4.556 03| 2.32E=02 2.23E-02 1.98E-02 1.656-02 1.30£-02 9.74E-03 7.07E-Q3 5.C}E-03 3.4SE=C3 2.40E-03 1.64E~03
0.0 0.0 1.00E 05 2.00F 05 3.0lE 05 4.OLF 05 5.01F 05 6.01E 05 7.02€ 05 €.02E 05 9.C2E 05 1.00€F 06
WAVE LENGTH
DEPTH V VELGCITY
-5.00E~01 j0.0 0.0 0.0 0.¢C 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-3.98E-01 | 0.0 7.99E-05 1.376-04 0.0 0.0 €.0 0.0 0.0 C.0 0.0 0.0
~2.97€-01 | 0.0 7.99F-05 1.37€-04 1.61E-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0
~1.99E-01 { 0.0 7.99E-05 1.,37E-04 1.61E=-04 1.56E-04 1.35E-04 0.0 0.0 0.0 0.0 0.0
-9.77€E~02 | V.0 7.99E~-05 1.37E=04 1.61E~04 1.56E-04 1.35E-04 1.07E-04 B8.CEE-05 (.0 0.0 0.0
4.55L 02 | 0.0 7.19E-05 1.23E-04 1.456-04 1.641E~04 1.21E-04 9.64E~05 7.2¢E-05 5.26€-05 3.726~05 2.58E~05
9.10€ 02 | 0.0 6.39F-05 1.106-04 1.26E=04 1.256-04 1.08E-04 B.57E-C5 6.45F-05 4.686-05 3.30E-05 2.30€-05
1.37€ 03 | 0.0 5.59E=05 9.59E-05 1.13E-04 1.09E-04 9.43E-05 7.50E~05 5.€4E-05 4.06E-05 2.89€-05 2.01€-05
1.82€ 03 | 0.0 4.79E=05 B.226~05 G.66E=05 9.38E-05 8.08E-05 6.43E-05 4.84€-05 3.51€-05 2.48E-05 1.72E~05
2.28€ 03 | 0.0 4.00E=05 6.85€-05 B.056-05 7T.82E~05 6.74E=05 5.36E-C5 4.C3€-05 2.92E-0% 2.07E~05 1.43E-05
2.73E 03 | 0.0 3.20E=05 6.4BE=05 6+44E=05 6.26E~05 5.39E-05 4.28E~05 3.22E~0°% 2.34E-0S 1.65E~05 1.156-05
3.19E 03 | 0.0 2.40E=05 4.11E-05 4.B83E=CS 4.69E~05 4.04E=05 3.21E~-05 2.42E-05 1.7%E-0% 1.24E~05 8.61E-06
3.64E 03 | V.0 1.606=05 2.74E~05 3.22E-05 3.13E-05 2.69E=-05 2.14E~C5 1.61£-05 1.17E-05 8.26€E~0€& 5.74E=06
4<10E 03| G.C 7.9GE-06 1.376-05 1.61E~05 1.56E-05 1.35E-05 1.07E-05 8.0€E-06 €.84F=0€ 4.13E-C¢& 2.87E~0C6
4.55E 03 | 0.0 0.0 0.0 0.C 0.0 C.0 0.C 0.C C.0 0.0 0.0
0.0 0.C 1.G0E G5 2.00F 05 3.01FE 05 4.01F 05 5.01t 05 6.01t 05 7.C2F 0% €.02E CS S.C2E 05 1.00€ 06
WAVE LENGTH




Table 2

WAVE LENGTH HEIGHT
LAETONE SOLITVARY WAVE CALCULATION FOR SOLITARY TSUNAME 0.0 4.5510€000000€ 03
7.08885000000E 04 4.5506€093750F 02
AMPLITUDE 1.0000F 00 DEPTH  4.%5500€ 03 WAVE LENGTH  1.4178F 06 1.417T7000000€ 05 4.55085546875€ 03
2.126565500000E 05 4.55GT1093750F C2
WAVE SPEED  2.1119E 02 PERIOD  6.7134F 03 GRAVITY $.8000F 00 2.83554000000E 05 4.55055859375€ 03

3.54442500000E 05 4.55C41796875€ 03
4.253310U00V0E 05 4,5503046E750F 03
4.962L9500000E 05 4.55021484315¢ 03
5.671080U0C000F 05 4.55014€43750€ 03
6.37996500000E 05 4.5501C156250FE 03
7.0B885000000F 05 4.55007C31250€ C2?

DEPTH PRESSURE
~1.00E 00 7.09E-07 0.0 0.0 0.0 0.0 0.0 ¢.0 0.C .0 0.0 0.0
~1.9TE=0) | LuS9E 00 1461E Q0 5.74E-01 0.0 0.0 0.0 .0 0.C 0.0 0.0 0.0
=5.98E=01 | 3.94€E 00 3.56€ 00 2.53F 00 1.11F 00 0.0 .0 0.0 0.0 .0 0.0 0.0
~3.98E~01 | 5.906 00 5.51F 00 4.48F 00 3.06F 00 1.57F 00 1.91E-01 0.0 0.0 G0 0.0 0.0
~1.99E=01 | 7.85E 00 7.46F GO 6.42F 00 5.01E 0C 3.52F 00 c.14E OU 1.03E 00 1.53E-01 C.0 0.0 0.0
“e55k 02 | 4.4TE 03 4.47F 03 4.47E 03 4.47F 03 4.46F 03 4.66E 03 4.46€ 03 4ea46E 03 4.46F 03 4.46FE 03 6,46 03

9«10E 02 | 8493F 03 8.93F 03 8.93F 03 8.52E 03 8,92FE 02 8.92E 03 B.92€ 03 8.62E 03 AR.92F 03 B8.92F 03 8.92FE 03
L.3TE 03 | 1.36F 04 1.34F 04 1.34E 04 1.34E 064 1.34E 06 1.34F O 1e34E 04 1.34F 0% 1.34F U4 1.34E 04 1.34F 04
1.82€ 03| 1.78E 04 1.78E 04 1.7BE C4 1.7BE 04 1.78E 04 1.78FE 04 1.78FE 04 1.78FE C4 1.78E 04 1.78F 04 1.78Bf 04
2.28E 03 | 2,23E 064 2.23F D4 2.23F 04 2.23F 04 2.23F 04 2.23F 04 2.23F 0& 2.23F 04 2.23E 04 2.23F 04 2.23E 04
2.73E 03| 2.€8E 04 2.6BE Us  2.68F 04 2.68BF 04 2.68E U4 2.68F 04 2.68F 04 2.€0E 04 2.68E 04 2.68E 04 2.68E 04
3.19E 03 | 3.12E 04 3.12E 04 3.12€ 04 3.12E 04 3.12F 04 3.12E 06 3.12€ 04 3.12E 04 3.12& 04 3.12F 04 3.12€ 04
3.64E 03 | 3.57E 04 3.57F 04 3.STF 046 3.57F Q4 3.5TF 04 3.57€ 04 3.57F C4 3.57F C4 3.57€ C4 3.57E 04 3.5TE 04
4e10E U3 | 4.0LE U4 4.01E 04 4.ClF 04 4.01E 04 4.01E 064 4.0LE 04 4.0)E 04 “eUlE 04 4.0LF 04 4.CLE 04 4.01€ 04
4556 03 | 4. 46E 04 4.46F 04 4.4€F 04 4.46E 04 4.46F 04 4. 46F 04 4. 46F 04 4.46F 04  4.46F 04 4,46E G4  4.45F 04
0.0 0.0 T<09E 04 1.42E 05 2.13E 05 2.84F 05 3.54F 05 442°FE 05 4&«GEF 0F GS.67E 05 6.38F 05 7.09E 05
WAVE LENGTH

DEPTH U VELOCEITY
~1.00F 00 | 4.€7E-02 0.0 0.0 0.0 0.0 0.0 0.0 0.C C.0 0.0 0.0
=7.9TE~0) | 4.67E-02 4.48F~02 3.96E~02 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0
=5.98E~01 | 4. €7E~02 4.48E-02 3.99E-02 3.326~02 0.0 c.0 0.0 0.0 0.0 0.0 0.0
~3.9BE~01 | 4.67€~02 4.48F-C2 3.99E~02 3.32E-02 2.60E~02 1.956-02 0.0 0.0 (.0 0.0 0.0
“L1a99E=01 } 4.67E~02 4.48t-02 3.9GE~-02 3.32E-02 2.6UFE-02 1.95E-02 1.426-02 1.U0E~02 0.0 0.0 0.0
4.55¢ 02 | 4. 66E-02 4.48F-02 3.98€-02 3.31E-02 2.60F~02 1.95E~02 1.42E-02 1.C0E~02 6.9GE~03 4.81E-03 3.286-03
9.10E 02 | 4.65E~02 4.4TF=02 2.98F-02 3.31E~02 2.60F=02 1.95F~02 1.42€-02 1.C0E~02 €.99F~03 4.81€-03 3.28E-01

1.57€ 03 | 44 64E=02 4.46E~02 3.97€-02 3.30E-02 2.59€-02 1.95€-02 1.426~02 1.C0E=02 6.99FE-03 &.81E-03 3.28E~03
1.828 03 | 4064E~02 4.46E-02 3.97£-02 3.30E-02 2.59E-02 1.956-02 1.426-0Z 1.C0E~02 6.98E-C3 4.81E-03 3.28E~03
2.28E 03 | 4.63F~02 4.456-02 3.96€-02 3.30F-02 2.59€~02 1.95E~02 1.41E-02 1.0CE=02 €.98E=C3 4.00E-02 3.28E-03
2413E U3 | 4.63E~02 4.45E-02 3.5€E=-02 3.30E~C2 Z.59F=02 1.95E-02 1.41E-C2 1.0CE-02 A.98E-03 4.80E~03 3.28E-03
3.19€ 03 | 4.62E-02 4.44£-02 3.96F~02 3.29€~02 2.59€~02 1.956-02 1.41E-02 1.CCE-02 £.98F=C3 4.B80E-03 3.28E-03
3.64E 03 | 4.62E~02 4.44E-02 3.9€6E-02 3.29E-02 2.59E-02 1.956=02 1.41E-02 1.C0E=02 6.98E=03 4.80E-02 3,28E-03
@elUE 03 | 4.62E~02 .44E~-02 3.96E-02 3.29E-02 2.59€~02 1.95F=02 1.41E=C2 1.CCE~0Z 6.98€E=03 4.80E~03 3.28E-03
©.55E 03 | 44 62E~02 4.44E-02 3.96€~02 3.29E=~02 2.596=02 1.95€-02 1.61E~02 1.00E~C2 6.98E=03 4,B0E=02 3.28E-03
0.0 0.0 7.09E 04 1.42€ 05 2.13E 05 2.84F 05 3.54E C5 4.25F C5 4.SG6E 05 S.67F 05 6.38F 05 71.09E 05
WAVE LENGTH

DEPTH ELOCITY

Vv
-1.00& 00 | 0.0 0.0 g.0 0.C 0.0 0.0 0.0 0.0 C.0 0.0 0.0
~7.97E-01 | 0.C 2.266~04 3.87E-C4 0.0 0.0 0.0 0.0 0.0 C.0 0.0 V.0
~5.986-01 [ 0.0 2.26E-04 3.87€~04 4.55E~04 0.0 c.0 0.0 0.0 0.0 0.0 0.0
~3.98E-01 | 0.C 2.266~04 3,B87E-04 4.55E-C4 4.42E~04 3.81F-C4 C.O 0.C .0 0.0 N.0
-1.69€~01 | 0.0 2.26E-04 3.87€-04 4.55E~04 4.42E-04 3.81E-04 3.03E-04 2.28F-04 0.0 0.0 0.0
4.55E 02 | 0.0 2.036-04 3.49E~04 4.10E-04 3.98E-04 2.43E-04 2.73E-04 2.056-04 1.49E~04 I.SSF—Oh T.30F-05
9.106 02 | 0.0 1.81E~04 3.10E-04 3.64E-06 3,54E-04 3.056-04 2.426-C4& 1.82E-C4 1.32E-04 O9.25F-05 6.49F-05
1.37€ 03] 0.0 1.58E~04 2.71E-04 3.19E-06 3.10E-04 2.67F=04 2.,12E~04 1.60E-06 1.16E~C4 B.LRE~05 5.68E~05
1.82¢ 03} 0.0 1.36E-04 2.32E~04 2.73E-C4 2.65€=-04 2.29E-04 1.82E~04 1.27E~04 9.92E-05 7T.0JE~05 4.87E-05
2.20E 031 0.0 1.136-04 1.94E-04 2.28E~04 2.21E-06 1.91€-04 1.51€-04 1.14E-04 €.27E~05 5.8kF-O§ 4.0§E—0§
2.73E 03 | v.0 9.04E~05 1.55€6-04 1,82F~C& 1.77€E-04 1.52E~04 1.216-04 9.312E~05 6.61E~05 4.67¢-05 3.29&-22
3.19e 03 | 0.C 6.T8E-05 1.1€E-C4 1.37E~04 1.33E-04 1.146-04 G.0SE~-05 6.84E-05 6.96E-05 3.50€-05 2.43E~
3.64& 03] 0.0 4.526~05 T.74E=-05 9.1CE-05 B.B4E~05 7T.62E-05 6.06€~05 4.56F-C5 3,31E-C5 2.34F-05 1.62E-OZ
4.10€ 03] 0.0 2.06E~05 3.816=05 4.55E=C5 4.42F-05 3.8YE~05 3.03F=-05 2.28E-05 1.65E~05 1.17E-05 B.12€-0
4.55E 031 0.0 U.0 0.0 0.C 0.0 0.0 C.C C.C 0+0Q 0.0 0.0 =
0.0 0.0 7.COE 04 1.42€ 05 2.13F 05 2.84E 05 3.54F N5 4.2%FE 05 4.S6F 05 5.67€ 05 6.38F 05 7.09¢
wWAVE LENGTH




Table 3

wAVE LENGTH HE IGHT
ALRY WAVE CALCULATICN FCR  AIRY TSUNAMI 0.0 4.5505CC00000E 03
6499999609375 03 4.55047265625E 03
AMPLITUDE 5.0000E-01 DEPTH 4.55CO0E 03 WAVE LENGTH 1.4000€ 05 1.39999921875FE 04 4.5504023437SE 03
2.09999882813E 04 4.55C29296875E 03
WAVE SPEED 2.0971F 02 PERIDD 6.6757E 02 CGRAVITY 9.8000F QO 279999843 750E 04 4.55015234375E 03
3.49999804688E 04 4.5500CCQOQ00C0E 02
GROUP VELODCITY 2.0686E 02 ENERCY PER SURFACE AREA 1.2250€ 00 4.19999765625E 04 4.54984375000F 03
4.89999726563E 04 4.54S7C312500€ 03
5.59999687500€F 04 4.54959375000E 03
6.29999648B438E 04 4.54952343750€ 02
6.99999375000E 04 4.5495CCCCOQ0E Q3
DEPTH PRESSURFE
5.00E~01 | 2.19E-05 0.C 0.0 g.0 0.0 .0 C.C G.C c.0 0.0 0.0
2.50E-01 | 2.45E 00 2.21F 00 }.51Ff G0 4.30E-C1 0.0 0.0 0.0 a.cC C.0 0.0 0.0
0.0 4.90E 00 4.66E 00 3.9€¢E 00 2.88F 00 1.51E 00 1.56F-05 0.0 0.C g.0 0.0 0.0
*2.50E~01{ 7.35E 00 7.11E 00 6.41FE 00 5.33FE 00 3.96E 00 2,45 00 9.36E-C1 0.C c.0 0.0 0.0
-5.00€~01| 9.80E 00 9.56F €0 B.B6F 00 7.78BE 00 6.41F 00 4.90E 00 3.39F 00 2.C2F 00 G.3€E-Cl 2.40E-01 2.38E-05
~4.55€ 02 ] 4<46E 03 4.46E 03 4.46F 03 4.46E 03 4.46FE 03 4.46F 03 4.46F 03 4.46F 03 4.46FE 02 4.45F 03 4.45E 03
~9.10E 02| 8.92E 03 B.92F 03 B8.92F 03 B8.G62FE 03 8.92E 03 B.92F 03 £.92E 03 B8.92E 02 €.91E 02 B.91E 03 B.91€ 03
«1.376 03] 1.34E 04 1.34F 04 1.34E 06 1.34E 04 1.34E 04 1.34F 04 1.34FE 046 1.34F 04 1.34E 04 1.34F 04 1.34E 04
~1.82E 03] 1.78E 04 1.78F 04 1.78F G4 1.78E 04 1.78F 04 1.78E 04 1.78E 04 1.78E 04 1.78E 04 1.78E 04 1.78E 04
~2.28E 03| 2.23F 06 2.23E 04 2.23E 04 2.23FE 0& 2.23E 04 2.23F 04 2.23F 04 2.23E 04 2.23E C4 2.23FE 04 2.23€ 04
~2.73E U3 ] 2.6BE 04 2.68E 04 2.68E 04 2.&8FE 04 2.68E 04 2.6BF 04 2.68E 04 2.68FE 04 2.6BE 04 2.67F 04 2.67€ 04
~3.19c 03| 3.12FE 04 3.12EF 04 3.12€ 04 3.12€E 04 3.12E G4 3.12E 04 3.12F 04 3.12E 04 3.12E 04 3.12F 04 3.12E 04
~3.64E 03| 3.57€ 06 3.57E 04 3.57TE 04 3.57E C& 3.STE 04 3.57E 04 3.57FE C4 I.57F 04 I.5TE C4 3.STE 04 3.57F 04
~4.1UE 03] «.01E 04 4.01F 04 &.01E G4 4.01F 04 4.01E 04 4.0lE 04 4.0L1E 04 4.ClE 04 4.0)F 04 &.CIE 04 4.0LE 04
~4.55E 03| 4.46F 06 4.46F 06 4.4EF 04 4.46FE 04 4.46FE 04 4. 46E 04  4.46E 04 4.46F 04 4.46F 04 4.46F 04  4.46E 04
0.0 0.0 T.00E 03 T1.%0F 0% 2.10F 04 J.BOF 04 3.50F O4 4.20€ 04 4.SOE 04 F.6CE 04 6.30F 04 T.00E 04
WAVE LENGTH
DEPTH U VELCCITY
5.00E=-01 ! 2.24E-02 0.0 .0 0.0 0.0 0.0 0.0 0.0 Cc.0 0.0 0.0
2.50E=-01 | 2.34E=-02 2.22F-02 1.89€-02 1.37€-02 0.0 c.0 0.0 0.0 C.0 0.0 0.0
0.0 2+ 34E-02 2.22E-02 1.89f-02 1.37E-02 7.22E-03 7.42E-08 0.0 0.C C.0 0.0 0.0
-2.50E~01 | 2.34E-02 2.22E~02 1.89E~-02 1.37€-02 7.22E~03 7.42E-08 -7.22E-03 0.0 0.0 0.0 0.0
~5.00E=01 | 2.34E~02 2.22E-=02 1.89E=02 1.37E~02 7T.22E-03 7.42E~08 ~7.22F-03 ~1.37€~02 ~1.89E-02 -2.22E-02 ~2.34E-02
~4.55E 02| 2.33E~02 2.21E-02 1.8BE-02 1.37E-02 7.19E-03 7.39E~08 ~7.19E-03 -1.27F-02 ~1.88E-02 ~2.21€E~02 ~2.33E~02
~9.10€ 02 | 2.32E=02 2.21E-02 1.8BE=02 1.36E=02 7.17E-03 7.36E~-08 ~7.17E~03 -1.36€-02 ~1.BBE~02 ~2.21F-02 =2.32F-02
~1.37€ 03| 2.31E=02 2.20E-02 1.876-02 1.36E~02 7T.14E-03 7.34€-08 ~7.14E=03 -1.2¢E~02 ~1.87€-02 -2.20€-02 ~2.31£-02
-1.826 03| 2.21E-02 2.166-02 1.87€-02 1.36E~02 7.13€-03 7,32E-08 =7.13E-03 -1.36E-02 ~1.87E-02 ~2.19€~02 ~2.31E-02
~2.28E 03| 2430E-02 2.19E-02 1.86E~02 1.356-02 7T.11€-03 7.3CE-08 -7.11E-03 -1.35F-02 ~1.8¢E~02 ~2.19E-02 ~2.30E~02
-2.736 03| 2.30E-02 2.18F-02 1.86E-02 1.356~02 7.10E~03 7.29E~08 -7.10€-03 -1.25F~02 -1.86E-C2 ~2.1BE~02 ~2.30E~02
=3.19€ 03| 2.296-02 2.18E~02 1.86E-02 1,35E=02 7T.09E-03 7.28E-08 =7.09E~03 ~1.256-02 -1.R6E~02 ~2.18F~02 -2.29E~02
-3.64E 03| 2.296~02 2.18E-02 1.85€-02 1.35E-02 7.08f~03 7.27€-08 -7.08E-03 -1.35€-02 ~1.85€-02 -2.18E-02 -2.29E-02
-4.10E 03| 2.29E-02 2.18E-02 1.85E-02 1.356-02 7.07E=03 7.27€-0R =7.C7E~03 -1425E-02 ~1.B5E-C2 -2.18€-02 ~2.29E-02
~4.55€ 03 | 2.29E~02 2.1BE~02 1.856-02 1.356-02 7.07€E-03 7.27€-08 -7.07E-03 -1.35€~02 ~1.85E~02 -2.18E-02 =2,29F~02
0.0 0.0 7-00E 03 1.40F 04 2.10E 04 2.B0FE 04 3.50FE C& 4.20F 04 4.SCE C4 5.6CE 04 6.320F 04 7.00E 04
WAVE LENGTH
DEPTH V VELOCITY
5.00£-01 | 0.C 0.0 0.0 0.0 0.0 0.0 .0 0.0 c.0 0.0 0.0
2.50€=01 | 0.0 1.6456-03 2.77E~-03 3.81E-C3 0.0 0.0 0.0 0.0 c.0 0.0 0.0
0.0 0.6 1.456~03 2.77€-03 3.81E-03 4.48E-03 4.71€-03 0.0 0.0 C.0 0.0 0.0
-2.50€-01 | 0.0 1.456~03 2.77€~03 3.81E-C03 4.4BE~03 4.71E~-03 4.48€E-03 0.0 c.0 0.0 0.0
~5.00£-01 | 0.0 1.456-03 2.77E-C3 3.81F=-03 4.48E-03 4.71E-03 4,48F-03 3.81€-03 2.77F-03 1.45E-03 3.44£-08
~4.55E 02 | 0.0 1.31E-03 2.49E~03 3.42E-03 4.02E-03 4.23E-03 4.02E~03 3.42F-03 2.49E-03 1.31€-03 3.09¢~08
=9.10E 02 | 0.0 1.16E«03 2.21E-03 3.C4E=03 3.5TE-03 3.76E=03 3.57E~03 3.04£-03 2.21E-C3 1.16E~03 2.74E~08
-1.37€ 03 | 0.0 1.016-03 1.92€~03 2.66E-03 3,12E-03 3,28E-03 3.12€-03 2.66E-02 [.,93E~03 1.ClF-03 2.40E-08
-1.82E 03 | 0.0 8.69E-04 1.65€-03 2.27E~03 2.6TE-03 2.81E~03 2.67€-03 2.27€-03 1.6SF~03 8.69E-04 2.05€-08
~2.28E 03 | 0.0 7.236-04 1.38E~03 1.89E-03 2.23E-03 2.34E-03 2.23F~03 1.89E=-03 1.38E-03 7.23F-04 1.71€-08
-2.73E 03 | 0.0 5.786=04 1.10€~03 1.51E-03 1.78E-03 1.87€-03 J.78E-G3 1.51€-03 1.1CE-03 5.78F-04 1.37E-08
-3.19€ 03 | 0.0 4.34E-04 B.256-04 1.13E-03 1.33F-03 1.40E~03 1.33E-03 1.13€-03 8,25E-04 4.36FE-04 1.02€-08
~3.64E 03 | 0.0 2.89E~04 5.50E=04 T.S6E-C4 B.89E-04 9.35E~04 B.89E~C4 T.S56E-04 5.50€-04 2.89F-04 6.83F-09
-4.10€ 03 ] 0.C 1.44E-06 2.756-06 3.78E=04 4.45E~04 4.6TE=~04 4.45E-04 3.78E-04 2.75F-C4 1.44E~04 3.41E-09
~4.55t 03 | 0.0 Qal Q.0 0.0 Q.0 0.0 C.0 0.0 0.0 9.0 0.0
0.0 0.C 7.00F 03 1.40F 06 2.10F 04 2.B0F O4 3,5CE 04 4.20F 04 4.SCF 04 5.60E G4 6.30F 04 T7.00E 04
WAVE LENGTH




Table 4

WAVE LENGTH HEIGHT
AIRY WAVE CALCULATICN FCR AIRY TSUNAMI 0.0 4.5505C000000€
1.39999960938€ 04 +.55047265625¢€
AMPLITUDE 5.0000E~01 DEPTH 4.5500€ C3 WAVE LENGTH 2.8000E 05 2.79999921875E€ 04 4.55040234375E
4.19999882813E 04 4.5502929¢6875€
®WAVE SPEED 2.1080F 02 PERIOD 1.3283€ 03 GRAVITY $.8CCOE 0C 5.59999843750¢ 04 4.55015234315¢
6.99999375000E 04 4.5500C0C0Q000€E
GROUP VELOCITY 2.1007€ 02 ENERGY PER SURFACE AREA J.2250E 0C 8-.39998750000€ 04 4.54984375000¢
9. 799981 25000€ 04 4.54970312500€
1.11999750000E 05 4.5495$375000€
1.259996B87500E 05 4.54952343750E
1.39999625000E 05 4.5495C00C000E
DEPTH PRESSURE
5.006-01 | 7.63E-06 0.0 0.0 0.0 0.0 C.0 0.0 0.C .0 0.0 0.0
2.50E-01 | 2.45E 00 2.21€ 00 1.51€ 00 4.3vE-01 0.0 0.0 0.0 0.0 .0 0.0 0.0
0.0 4.90E 00 4.66E 00 3.96FE 00 2.88F CO 1.51€ 00 2.02E-05 0.0 0.0 €.0 0.0 0.0
~2.50E=01 | 7.356 00 7.11F 00 6.41E 00 S.33E 00 3.96E 00 2.45E OC 9.36E-01 0.0 C.C 0.0 0.C
-5.00E~01 | 9. B0E 00 9.56E 00 B.B86E 00 7T.78E 0G 6.41F 00 4.90E 00 3.39€ €0 2.C2€ OC $.3e¢E-01 2.40E-01 4.77c-06
~4.55E 02 | 40 46E 03 4.46E 03 4.46E 03 4.46E 03 4.46E 03 4.46E 03 4.46E 03 4.46E 03 4.46E 02 4.45€ 03 4.45E 03
-9.10€ 02 | 8.2 03 8.92FE 03 8.92F 03 B8.92F 03 B.92F 03 8.92F 03 €.92€ 03 8.52FE 03 E.91E 03 B8.91€ 03 B.91E 03
~1.37€ 03 | 1.34E 04 1.34F 04 1.34F 04 1,34 06 1.34E 04 1.34E 04 1.34L 04 1.34E 04 L.34E 34 1.34% 04 1.34€ 04
~1.82E 03 | 1.78E 04 1.78€E O4 1.78E 04 1.7PE C4 1.78E 04 1.78E 04 1.78E 04 1.78EF 04 1.78E 04 1.78€ 04 1.78F 04
“2.28E 03| 2.23F 04 2.23F 06 2.23E 04 2.23F 04 2.23E 04 2.23F 04 2.23F 04 2.23F 04 2.23F 04 2.23E 04 2.23E 04
—2.73£ 03] 2.68€ 064 2.68F 04 2.68t 04 2.6BE G4 2.6BE 04 2.6BE 04 2.6BE 04 2.€8F 04 2.68E 04 2.67F 04 2.67F 04
-3.19€ 03 | 3.12F 04 3.12€ 04 3.12F 04 3.12E 04 3.12E 04 3.12F 04 2,12F 04 3.12E 04 3.12€ 04 3.12E 04 3.12€ 04
~3.64E 03| 3.57€ 04 3.57E 04 3.STE 04 3.57€ 04 3.57E 04 3.5TF 04 3.57E C4 3.5TE 04 3.57E (4 3.57E 04 3.57€ 04
~4.10E U3 | 4. 01F 04 4.O0LE 0L 4.01E 06 4.01k G¢ &.01E 04 4.01F 04 4.01E 04 4.C1f 04 4.01€ 04 4.C1E 04 4.01E 04
~4.55E 03 | 4 46F 04 4.66F Ob 4.46F Oh 6.46E 04 4.46F 04  4.46F 04 6.46F D4  4.4€E 04 4.46E 04 4.46F 04 4.46F 04
0.0 0.C 1.40F T4 " 3.B0F & %.20€ 04 B.60E 04 T.00F 04 R.40E 04 9.RCE N4 1.12€ 05 1.26E 05 1.40E 05
WAVE LENGTH
DEPTH U VELCCITY
5.00E~0Ll | 2.32E-02 0.0 0.0 7.0 n.0 0.0 0.0 0.0 €.0 0.C 0.0
2¢50E~01 | 2.32E~02 2.21¢-02 1.88£-02 1.37€-02 0.0 Ca0 0.0 0.0 Cc.0 0.0 0.0
0.0 2.32E-02 2.216-02 1.88E-02 1.37€-02 7.18€-03 GS.60FE-08 0.0 0.0 Cc.0 0.0 0.0
«2.50E~0) | 2.32E-02 2.21E-02 1.B8€-02 1.37€~02 7.18E-02 6.60E~08 -7.18€~03 0.0 0.0 0.0 7.0
-3 00E=0L | 2.32E-02 2.216-02 1.88E-02 1.37E-02 7.1BE-05 S.60E-08 ~7.18E-03 -~1.37¢-02 ~1.88E-02 -2.21E-02 -2.32E~02
~4e55E 02 | 2.32E~02 2.21E-02 1.88E-02 1.36E-02 T.18E-03 9.59€~08 =7.18E=03 ~1.3€E-02 -1.88E-02 ~2.21€~02 ~2.32E~02
~9.10F 02 | 2.32E~02 2.216=02 1.886-02 1.36E=-02 7.17E-03 GS.58E-C8 -7.17E~03 ~1.36f-02 -1.8BE-02 ~2.21€~-02 -2.32E-02
~1.37E 03 | 2.326-02 2.20E-02 1.88E-02 1.36E-02 T.16E=03 $.57E=08 ~7.16E=03 ~1.3€E~02 ~1.88E-02 =2.20€~02 -2.32E~02
«1.82E 03 | 2.326-02 2.206-02 1.87E-02 1.36E~02 7.16E~03 S.576-08 =7.16€-03 ~1.366-02 ~1.876-02 -2.20F-02 -2.32E~02
-2.28E 03 | 2.32E=02 2.20£~02 1.876=02 1.36E=02 7.16E-03 G.56E~C8 =7.16E~03 -1.36E-02 ~1.87€-02 ~2.20€-02 -2,32E-02
~2.73E 03 | 2.31E-02 2.20E-02 1.87E=02 1.36E~02 7.15E-03 6.56E~08 =7.15€=03 ~1.26E~02 ~1.87€~02 ~2.20E-02 -2.31E-02
~3.19E 03 | 2.31E-02 2.20E-02 1.876~02 1.36E-02 7T.15E~03 G.55E-G8 -7.15E-03 -1.36F~02 ~1.R7E-02 ~2.2nF-02 -2.31E6-02
~3.64t U3 | 231E-02 2.20E-02 1.87E-02 1.36E=02 7T.156-03 S.556=08 =7,156~03 ~1.36€-02 -1.87€~02 ~2.20£-02 ~2.31€-02
~4.10E 03 | 2.316~02 2.20E-02 1.876-02 1.36€=-02 7.15E~03 S$.55E~08 =7.15€-03 —1.76E-02 -1.87€-C2 -2.20F-02 -2.31€-02
~4.55E 03 | 2.31E-02 2.206=02 1.87E=02 1.36E-02 7.15€=03 9.556=08 =T7.15E=03 -1,36E-02 ~1.87E-02 ~2.20£-02 -2.31E-02
0.0 0.0 T.40F 04 2.B80F 04 4.20F 04 5.60t 04 1.00F 04 B.40F 04 G.BCE 04 1.12E 05 1.26€ 05 1.40€ 05
WAVE LENGTH
DEPTH V VELCCITY
5.00E~01 | 0.C 0.0 0.0 0.0 0.0 C.0 0.0 a.0 c.0 0.0 0.0
2.50E-01 | 0.C 7.31E-04 1.39€-03 1.$1E-03 0.0 0.0 0.0 Je0 0.0 C.0 0.0
0.0 0.0 7.31E=04 1.396-03 1.91E-02 2.25€E-03 2.37€-03 0.0 0.0 Cc.0 0.0 0.0
-2.50E-01 | 0.C 7.31E-04 1.39E-03 1.91E-03 2.25E-03 2.37€~03 2.25E-C3 0.0 0.0 0.0 0.0
~5.00E-01 | 0.0 7.31E-04 1.39E-03 1.S1E~03 2.25E-03 2.36E~-03 2.25E~03 1.91€-03 1.39€-03 7.31€-04 3,31¢-08
-4.55€ 02 | 0.0 6.58E-064 1.256-03 1.72E-03 2.02€-03 2.13E-03 2.02€6~03 1.726-07 1.25€-03 6.58F-04 2.97€-08
~9.10E 02 | 0.0C 5.84E=04 1.11E-03 1.53E-03 1.80F-03 1.89E=03 1.80E-03 1.536-02 1.11€~03 5.84E-04 2.64F-08
-1.37€ 03 | 0.0 5.11E-04 9.T72E-04 1.34E-03 1.576-C3 1.656-03 1.57E-03 1.34E-03 G.T72E~04 5.11€-04 2.31€E-08
~1.82E 03 | 0.0 4.38E-04 B8.33F-04 1.156-03 1.35E~03 1.42E-03 1.356-03 1.156-0% £.33€-04 4.3RE-04 1.98E-08
-2.28E 03 | 0.0 3.65E=04 6.94E-06 9.55E=C4 1.12E-03 1.18E-03 1.12E-03 G.55E-04 €.94E=C4 3.65E-04 1.656-08
~2.73t 03] 0.0 2.926-04 5.556-04 T.£4E=04 B.9BE-04 G.45E~04 6.98E~04 T.€4E-04 5.55E-04 2.92E-04 1.32€-08
-3.19€ 03 | 0.0 2.19E=04 4.16E-04 5.73E=06 6.T4E-04 7.08F-04 6.T4E-04 5.72E-04 4.1¢€E-C4 2.19E€-04 9. 90€-09
~3.64€ 03 | 0.0 1.46E-04 2.78E-04 3.82E=064 4.49E-04 4.T2E-04 4.49E~04 3.B2E-064 2.7BE-C4 l.46E=04 6.60FE-09
-4.10€E 03] 0.¢ 7.30E~05 1.39E-04 1.91E=~04 2.25€-04 2.36E-04 2.25E~C4 1.S1F-04 1.39E-04 7.30€-05 3.30£-09
-4.55€ 03 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0
0.0 0.C 1.40E 04 2.8CE 04 4.20€ 04 5.60t 04 7.00F 04 B.40f C4 9.8CE 04 1.12E OS5 1.26F 05 1.40€ 05
WAVE LENGTH




Table 5

WAVE LENGTH

HE IGHT

AIRY WAVE CALCULATICN FCR AIRY TSUNSMI 0.0 4.5530CCO00C0F 03
6.99999609375E 03 4.55094921875€ 03
AMPLITUGE 1.0000¢f 00 DEPTH 4.5500E 03 WAVE LENGTH 1.4000E 05 1.39999921875E 04 4.55C8C85937SF 02
2.09999882813F 04 4.55058593750€ C3
WAVE SPEED 2.0ST1E 02 PERIOUD 6.6TSTE 02 CRAVITY $.8000k GO 2.T99996843750E 04 4.5503(856375E 03
3.49999804688E 04 4.5500C000000€ 03
GROUP VELOCITY 2.0686E 02 ENERGY PER SURFACE AREA 4.90CCE OC 4.19999765625E 04 4.54568750000€ 93
4.89999726563EF 04 +.54541015625€ 03
5.59999687500E 04 4.564918750000E €3
6.29999648438F N4 4,54504687500€ 03
6.99999375000E 04 ~.5450CCO00COE 0?
OEPTH PRESSURE
1.00E8 00 | 9.06E~05 0.0 0.0 G.0 n.o Cc.0 c.0 0.C 0.0 1.0 0.0
5.00E-01 | 4.90E 00 6.42E 00 3.03f 00 B8.60E-01 0.0 0.0 0.0 0.C €.0 0.0 0.0
0.0 9.80E DO 9.32E 00 7.93FE 00 S.76E GC 3.03€ 00 3.11E-05 0.0 0.0 c.0 0.0 0.0
~5.00E-01 | L.47F Ol 1.42€ 01 1.28€ 0} 1.C7€ G1 7.93E 00 4.90E 00 1.87€ G0 0.0 Cc.0 0.0 0.0
~1.00E 00 | 1.96E O1 1.91E 01 1.77€ 0l 1.56E 01 1.28F 01 9.80F 00 6.77E GO 4.C4F U0 L1.8TF OC  4.B0E-01 B.30E-0%
4,556 U2 | 4-4TE 03 4.4TE 03 4.647E 03 4.46E 03 4.46F 03 4.46€ 03 4.46F 03 4.45F 03 4,456 03 4.45F 03 4.45F 03
~9.10€ 02 | 8.63E 03 8.93F 03 8.93f 03 €.92F 03 8.92F 03 B.92F 03 E.92€ 03 £.S1F 03 8.91F 03 8.91F 03 8.91E 03
1378 03 | 1.34€ 04 1.34F 04 1.34F 04 1.34F 04 1.34E 04 1.34F 04 1.34E 04 1.34E 04 1.34E 04 1.34E 04 1.34E 04
~1.82E 03 | 1.78€ 04 1.78E 04 1.78BE 04 1.7BE 04 1.78E 04 1.7RF C4 1.78E 04 1.7RE 04 1.78F G4 1.78E 04 1.78FE 04
=2.286 03| 2.23F 04 2.23F 04 2.23F 04 2.23E 04 2.23E 04 2.23FE 04 2.23€ 04 2.23F 04 2.23F 04 2.23€ 04 2.23E 04
~2.73E 03 | ¢-68E 04 2.60F 04 2.68E 04 2.68E 064 2.68BE 04 2.6BF 046 2.68F 04 2.67F 04 2.67F 04 2.67FE 04 2.67F 04
~3.19E 03 | 3.128 04 3.12F 04 3.12F 04 3.12€ 064 3.12E 04 3.12F 04 3.)2E C& 3.12€ 04 3.12F 04 3.12€ 04 3.12F 04
~3.64E 03 <ETE 04 3.57F 04 3.57E 04 3.57E 0& 3.5TF 04 I.5TF 04 3.57E 04 3.57FE 04 3.57E (4 3.57F 04 3.STE 04
~4,10€ 03 | 4. 01E 04 4.01E 04 4.01E 04 4.ClE 04 4.01E 04 4.01E 04 4.0lE 04 4.ClE 04 3.01E 04 4.CLE 04 4.01E 04
w4455k 03 | 4e46E Q% 4 46F D4  4.46E 04 4. 46E 04  4,46F 04 4.46E 04 4.406F 04 4.46FE 04 4.46E C4 446 04 4.46F 04
0.0 0.C 7.00E 03 1.40F 04 2.10E G4 2.80FE 04 3.50F 04 4.20F C4 4.SCE D4 S.60F 04 6,308 04 7.00F 04
WAVE LENGTH
DEPTH U VELCCITY
1.00¢ VO | 4.€7E~02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.C 2.0
%<00E=01 [ 44 6TE~02 4.44t-02 3.786-02 2.75E-02 0.0 C.0 0.0 0sC c.0 0.0 0.0
0.0 4. 6TE~02 4.44F-02 3.78F~02 2.75E~02 1.44£-02 1.48E~07 0.0 0.0 C.0 0.0 0.0
~5.00E~01 ] 4.67E~02 4.44F~02 3.78E-02 2.75E~02 1.44E=02 1.48E~07 =1.44E-02 0.0 C.0 0.0 0.0
“1.00E 00| 4.6TE=02 4.44E-02 3.78E=02 2.756=02 1.64E-02 1.4B8F=07 =1,44E=02 ~2.7156-02 ~3.78E-02 -4 44E-02 —&.67E~02
“4.55€ 02| 4.65E=02 4.43E~02 3.77€=02 2.74E~02 1.44E-02 1.4BE~07 =1.44E=02 =2.74€-02 =3.T7€=-02 -4.43F~02 ~4.,65€-02
“9.10E 02 | 4466E~02 4.41F=02 3.7SE-02 2.73E~02 1.43€=02 1.476-07 =1.43F=02 ~2.73E~02 ~3.75€-02 ~4.41E-02 ~4.,64€-02
“1.37E 03| 44626-02 44406=02 3,74E~02 2.726-02 1.43E-02 1.47€-07 =1.43E-02 =2.72E=0% =3.T4E-02 =4.40F=02 ~4.62F-02
~1.82E 03 | 4.61E=02 4.39F=02 3.736-02 2.71E=02 1.43E=02 1.46E=07 =1,43E=02 =2.71€=02 ~2,73E-02 ~4.29F=02 -4.61E-02
~2e2BE 03 | 4460E~02 4.38E-02 3.726-02 2.706-02 1.42E~02 1.46E=~07 =1.426=02 ~2.70F-02 =3.72E-02 —4.28E-02 ~4.60€-02
~Zo13E 03| 4. 59E=~02 4.37E=02 3.72E-02 2.706-02 1.42F=02 1.46E-07 =1.42E=02 ~2.70E~02 =2.72E~C2 ~4.3TE~0C ~4.59E-02
~3.19E 03 | 4259E-02 4.36E~02 3.T1E-02 2.70E-02 1.42F-02 1.46F~07 ~1.426~02 ~2.70E~02 ~2.71E=-02 -4.36E-02 ~4.59€~02
=3.64E 03 | 4.58E=02 4.26€=02 3.71E=02 2.696~02 1.42E-02 1.45E6-07 ~1.42€=C2 =2.69E~02 -2.71€-02 -4.36F-02 ~4,58E~02
~4.10F 03 | 4.58E~02 4.25E-02 3.7CF—02 2.69E-02 1.41E=02 1.65E=07 =1.41E=02 =2.€9€-02 ~2.7CE-C2 -4 .35€6-02 -4.58E~02
~4.55¢ 03] 4.58E=02  4.356=02  3.70E~02 2.69E=02 1.41F=02 1.45E-07 =1.41E=02 ~2.69E-02 ~3.70€-02 ~4.35£~02 ~4.50E-02
0.0 0.C 7.00F 03 1.40F 04 2.10E 04 2.80€ 064 3.50E 04 4.20E 04 4.9CE Q4 C.€0E 04 6.30F 04 7T.00F 04
WAVE LENGTH
DEPTH V VELOCETY
1.00E 00 | 0.0 0.0 0.0 0.0 0.0 C.0 6.0 0.0 C.0 0.0 0.0
5.00E~01 | 0. C 2.61E~03 5.53E-03 7.62E-03 0.0 g.0 Q.0 0.C c.0 0.0 0.0
0.0 0.0 2.91E-03 5.53F-03 7.61E-03 B.956-03 9.41£-03 0.0 0.0 0.0 0.0 0.0
-~5.00E-0L | 0.0 2.91E-03 5,53E-03 7.61E-03 B8.95F-03 G.41E-03 E.S55E~C3 0.C C.0 0.0 0.0
-1.008 QU] V.0 2.51E-03 5.53E-03 7.61€6-03 B8.956-03 9.41€-03 B8.95FE-03 7.61e-02 5.526-C3 2.91€-03 6.B7E~C8
~4.55¢ 02 | 0.0 2.51E-03 4.97E~03 6.84E=03 B,056-03 B.46E~C3 B.C5E-03 6.84F-03 4.976-03 2.61E-03 5.18F~08
-9.108 02 j V0.0 2.326~03 4.41E-03 6.CBE~03 7.14E-03 7.51F=03 7.14E-03 6.C8F-03 &4,41F-02 2.72E6-03 S.49E-08
~1.37& 03 | 0.C 2.038-03  3.86E-03 5.31E~03 6,24E-03 £.57E=03 6.24E~03 5.21€-03 2.8¢E-C3 2.036-03 4,.79€-08
~l.82E 03 | 0.0 1.74E-03 3.3CF-03 4.SSE~C3 5.356-03 5.62E~03 5.35¢=~03 4.55€-03 3.30€-03 1.74E-03 4.11E£-08
~2.28t 03] 0.0 1.45E=03 2.75E~-03 3.79E~03 4.45E~03 4.6BE=-03 4.45E-03 3.7GE-02 2.75F-C3 1.456-03 3.426-08
~2.73E U3 { 0.0 1.16E-03 2.20E-03 2.02-03 3.56E-03 3.74F-03 3.56E~C3 3.C3€-03 2.20F-02 1.16€-03 2.73F-08
~3.19€ 03 | 0.0 8.67E-04 1.65E-03 2,27F=-03 2.67€-03 2.81E~02 2.67€-03 2.27E~02 1.6%E-03 B8.67F~04 2.05€-08
=3.649E 03 | 0.0 5.7BE-04 1.10E-03 1.51E-C3 1.78€~03 1.87€-03 1.78E~03 1.51F~03 1.10€-03 5.78F-04 1.37F-08
~4.10E V3 | C.C 2+8GE~04 5.49E-04 +S6E-04 B.89E-04 9.356-04 B.B9F-0& T.56F~C4 £5.49F~04 2.89E-04 6.83E-09
~4.53E 03} 0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.C C.0 0.0 0.0
0.0 0.¢ 7.CCE C3 1.40F 04 2.10E 04 2.8BCF 04 3.50FE 04 4.20F 04 4.S0FE 04 E.60F 04 6.30FE N4 7.00E 04
WAVE LENGTH




AERY WAVE CALCULATICN FOR

AMPLITUDE

WAVE SPEED

GROUP VELUCITY

DEPTH

1.0000€ 00 DEPTH

2.1C80E 02 PERIGO

PRESSURE

AIRY TSUMAMI

4.55C0E 03 WAVE

Table 6

LENGTH 2.08000€ 0%

1.3283€ (3 GRAVITY S.8000t 00

2.1CO07E 02 ENERGY PER SURFACE AREA 4.500CF OC

WAVE LENGTH

0.0

1.3999996U938E 04
2.79999921875E 04
4.19999882813¢F 04
5.59999843750E 04
6.99999375000E 04
8.39998750000EF 04
9.79998125000€ 04
1.11999750000F 05
1.25999687500€ 05
1.39999625000¢€ 05

HE IGHY

4.5510C000000€ 02
4.55094921815¢ 03
4.5508C859375€ 03
4.%55058593750€ €3
4.55030859375€ 03
4.%5C00CCCCOGOE C3
4.549681500C0€ 02
4.54541015625€ 03
4.54G6187150000E 03
4.54504687500E 03
4.5450C000000E 03

1.00E 00 | 2.67E-05 0.0 0.0 0.0 0.0 0.0 c.C a.C .0 0.0 0.0
5.00E-0L | 4.S0E 00 4.42E 00 3.03E 00 B8.60t~01 0.0 .0 0-0 0.0 C.0 C.0 0.0
0.0 9.80E 00 9.32F 00 7.93E 00 S.76E G0 3.03E 00 4.056-05 0.0 6.0 .0 0.0 0.0
-5.00E~01 1 1.47E 01 1.42C 01 1.28¢ 01 1.07E 01 7.93FE 0C 4.90E 00 1.87E 00 0.C .0 0.C 0.0
=1.00t 00| 1.66E 01 1.91F 01 1.77¢ 01 1.56E €1 1.28E 01 9.8CE 00 6.77E 00 4.04€ Q0 1.87E 00 4.80E-N1 1.91€-05
~4.55E 02 | 4.4TE 03 4.47E 03 4.47F 03 4.46E 03 4.46E 03 4.46F 03 4.46E 03 4.45F 03 4.45€ 03 4.45F 03 4.45E 03
-9.10€ 02| 8.S3E 03 B8.93F 03 B8.93F 03 B8.92F 02 B8.92FE 03 8.92E 03 B8.91E 03 6.51F 03 E.91€ C3 B.91FE 03 8.91F 03
~1.3TE 03 | 1.34E 04 1.34F 04 1.34F 04 1.34F 04 1.34F 04 1.34E 04 1.34F 04 1.34F 04 1.34F 04 1.34F 04 1.34E 04
-1.82€ 03| 1.78€ 04 1.78E 04 1.78E 04 1.78E 04 1.78E 04 1.78E 04 1.78F 04 1.78F 04 1.78F 04 1.78E 04 1.78E 04
—2.28k 03| 2.23E 04 2.23F 04 2.23E 04 2.23F 04 2.23F 04 2.23F 04 2.23E 04 2.23F 04 2.23E 04 2.23F 0/ 2.23F 04
~2.T3E 03 ) 2.6BE 04 2.68F 04 2.68E 04 2.€8BE 04 2.6BE 04 2.6B8BE 04 2.68F 04 2.€67E 04 2.67E 04 2.67E 04 2.67E 04
=3.198 U3 | 3.126 06 3.12F 04 3.12F 04 3.12F 04 3.12F 04 3.12F 04 3.12F 04 3.12E6 04 2.12€ C4 3.12€ 04 3.12€ 04
~3.64E 03| 3.5TE 04 3.57E Q4 3.S57E 04 3.576 C& 3.5TF 04 3.57E 04 3.57E 04 3.57FE 04 2.57F 04 3.57TE 04 3.57€ 04
~4.10€ 03] 4.ClE 04 4,01t O4 &4.01E 04 4.0l O& 4.01E 04 4.0lE 04 4.C0lE 04 &.CIE 04 4.01F 04 4.C1E 04 &.01F 04
~4.55E 03 | 4.46E 04 4.46E 04 4.46F 04 4.46E 04 4.46F 04 4.46E 04 4.46E 04 4.4€E 04 4,46E 04 4.46F 04 4.46E 04
0.0 0.0 1.40E 04 2.80F 04 4.20E 04 5.60F 04 7.00E 04 8.40E 04 9.80F 04 1.12€ 05 1.26€ 05 1.40F 05
WAVE LENGTH
DEPTH U VELCCITY
1.00E 00 | 4.65E~02 0.0 c.0 0.0 0.0 .0 0.0 0.0 C.0 0.0 0.0
5.00E~01 | 4. 656~02 4.42F-02 3.76E~02 2,73E-02 0.0 0.0 0.0 0.0 Cc.0 0.0 0.0
0.0 4265E-02 4.42F-02 3.76E~02 2.73E~02 1.44F-02 1.92F=07 0.0 0.0 0.0 0.0 0.0
=5.00E=01 | 4.65E=02 4.626-02 3.76E=-02 2.73E~C2 1.644FE~02 1.92E-07 =1.44E-C2 0.0 7.0 0.0 0.0
=1.00t 0L ) 4. 65E=02 4.426~02 3.76E-02 2.73E-02 1.44E~02 1.92E~07 ~1.44E=02 —2.73E~02 -3, T6E~02 ~4<42E=02 =4.65E-02
=4455E 02 | 44 64E~02 4.42E-02 3.76E-02 2.73E-02 1.44E=02 1.92E=07 =1 44E~02 =2.73F~02 =3.76E~02 ~4.42F~02 ~4.64E=02
=9.10E 02 1 4.64E~02 4.41F=02 3.756-02 2.73E~C2 1.43€-02 1.926-07 ~1.436~02 =7.73E~02 =I.75€6=02 ~4.41E~02 ~4,.64E~02
~1237€ 03 | 4.64E-02 4.41E~02 3.75€~02 2.73E-02 1.43E-02 1.91E=07 -1.43E~02 =2.726-02 =2.7SE=02 =4.41E-02 ~4.64E=02
=1.82E 03 | 4.63E=02 4.641E-02 3.756-02 2.726-C2 1.43E-02 1.9)1F-07 =1.43E6-02 =2.72E-02 =3.756-02 -4.41E-02 ~4.63E~02
=242BE 03 | 4.63E~02 4.40€-02 3.75E-02 2.72E~02 1.43F=02 1.91E~07 =1.43E~02 ~2.72E~02 ~3,756~02 ~4.40E~02 ~4.63E~02
=2.73€ 03 ) 4.63E=02 4.40E-02 3.74E~02 2.72E-07 1.43E=02 1.91F=~07 =1.43E-02 —=2.72E~02 =3,74E-C2 ~4.40E~02 ~4.63F-02
~3.19€ 03 [ 4.63E-02 4.40E-02 3.74E-02 2.72E-02 1.43E-02 1.91E=07 =1.43E-02 ~2.72E~02 ~3.,74E=C2 =4 .40E~02 ~%.63£-02
=3.64€ 13 1 4,63E-02 4.40E~02 3.74E-02 2.72E-02 1.43F~02 1.91E-07 -1.43E-02 =2.72E-02 =2.74E-C2 =4.40E-02 -4.63E-02
=4.10E 03 | 4.63E-02 4.40E-02 3.74E-02 2.72E-02 1.43E~02 1.91F~07 ~1.43E-02 ~2,72E-02 =3.T4E-02 ~4.406~02 =4.63E-02
T4e55L 03 | 4, 62E-02 4.40E-02 3.74E-02 2.72E-02 1.43E-02 1.91F-07 =1.43F-02 =2.72E~02 =3,74E=02 =4 .,40E-02 ~4.62E-02
0.0 U.C 1.40E 04 2.8CE 04 4.20E 04 5.60F 04 7.00F 04 8.40F 04 9.80F €4 1.12F 0% 1.26F 05 1,40F 05
WAVE LENGTH
DEPTH V o VELCCETY
1.00t 00 | 0.C 0.0 g.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.00E~01 | 0.0 1.46:-03 2.78€E-03 3.83E-C3 0.0 0.0 0.0 g.C C.0 0.0 0.0
0.0 0.0 1.46E-03 2.78E~03 3.83E-03 4.50E-03 4.73F-03 0.0 0.0 G.0 0.0 0.0
~5.00E-01 | 0.0 1.46E-03 2.78E~03 3.83E-C3 4.50€E-03 4.73E-03 4.50F-03 0.0 C.0 0.0 0.0
~l.UOE QU | 0.0 1.46E-03 2.78E-03 3.83E~C3 4.50E~03 4.72E-03 4.5CE-03 3.,836~03 2.78£-03 1.46t-03 6.61€-08
~4.,55E 02} 0.0 1.326~03 2.50E-03 3.44E~C3 4.05€E-03 4.26F-03 4.CS5E-(3 3.44E-03 2.506-C3 1.32F-03 5.956-08
=9.10t 02 | v.C 1.176-03 2.226-C3 3,06F-03 3.60E~03 3.78E~03 3.6CFE-03 3.C6E-03 2.22€-03 1.17E-03 5.29€-08
~1.37€ 03| 0.0 1.026-03 1.94E-03 2.68F~03 3.156-03 3,31F-03 2.15€6-C3 2.68E-03 1.94E~03 1.026-03 4.626~08
~1.82k 03 { 0.0 B.76E~04 1.6TE~03 2.29€-03 2.70F-03 2.84E-03 2.70t~03 2.26E~03 1.67E-03 8.76F-04 3.96€6-08
~2.28€ 03] 2.0 7.306-04 1.39€-03 1.91E-03 2.25€E~03 2.36E~03 2.25€6-03 1.91E-03 1.39€-03 7.30€-04 3.30£-08
-2.13E 03] 0.0 S.B84E-04 1.11£-03 1.53E~07 1.80F-03 1.89E~03 1.80E-C3 1.526-03 1.11E~C3 5.84E~04 2.64E-08
~3.19& 03} 0.C 4.38E-04 8.32E~04 1.15€6~03 1.356-03 1.42E-N3 1.35E-03 1.15F-03 £8.32E-C4 4.386-04 1.98¢-08
=3.64E 03| u.Q 2.92E-04 5.55E-04 T.64E-04 B.98E~04 G.44E-04 EB.SB8E-06 T.64E-04 S5.55E-04 2.92F-04 1.32E-08
~4.10€ 03] 0.C 1.46E~04 2.7BE-04 3.82E~04 4.49E~04 4.T2E-04 4.49E-04 3I.82F~04 Z2.78BE-C4 1.46E~04 6.60E=09
=4.55t 03] 0.0 0.0 0.0 0.0 0.0 0.0 Cel 0.0 0.0 0ag 0.0
J.0 0. C T.40F 0« 2.B0FE 04 4.20F 04 S5.60F 04 7,00F 04 8.40F C& S.ECE C4 1.12E C5 1.26E 05 1.40F 05
WAVE LENGTH




Table 7

WAVE LENGTH HE IGHT
AIRY WAVE CALCULATICN FCR 660 SEC FERIOD TSUNAMI SKOALED YO 100 METERS 0.0 1.01799987793€ 02
1.04999975586F 03 1.C1711698804E 02
AMPLITUDE 1.800CE 00 DEPTH 1.0000€& 02 WAVE LENGTHK 2.100CE 04 2.09999951172E 03 1.C1456222534E €2
3.14999926758€ 03 1.01C58013916E 02
WAVE SPEED 3.1300€ 01 PERIOD  6.7062F 02 GRAVITY $.80CCF CC 4+199996U9375E 02 1.C0556228620E €2
5.24999218750€ 03 1.C000CN000COE 02
GROUP VELOCITY  3.1291F C1 ENERGY FER SURFACE AREA «EBTLE 01 6.29998B28125E 03 9.564437713623F 01
7.34998437500€ 03 9.P9419860840F 01
8.39998046875E 03 9.£5437774658E C1
$.44997056250€ 03 9.62861011963F 01
1-04999726563F 04 9.6195596S442E 01
DEPTH FRE SSURE
1.BUE 00| 2.%9€-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.r 0.0
9.00E~01 | B.82E 00 7.96E 00 5.45€ Q0 1.55€ CC 0.0 0.0 c.0 0.0 0.0 0.0 0.0
0.0 1.76E 01 1.68F Ol 1.43E 01 1.04E Ol 5.45€ 0C B.9TE-05 0.0 0.C c.0 0.0 0.0
~9.00E=01 | 2.65€ 01 2.5¢E Q1 2.71F €1 1.S2E Cl 1.43F 01 B8.82€ °C 3.37¢ €O C.0 c.0 0.C 0.0
~1.80t U0 | 3.53E 01 3.44F 01 3.19E Ol 2.B0F C1 2.31E Ol 1.76F Ol 1.22F Gl 7.27€ CO 3.376 00 B8.64E-01 3.05€~04
~1.00t 01 | 1.26E G2 1.1% 02 1.12€ 02 1.C8E 02 1.03€ 02 9.80F 01 S.25E 01 F.76F Cl £.376 Cl B.17E 01 B.O04F €1
-2.00t 01} 2.14E 02 2.13F 02 2.1CE 02 2.C&F 02 2.0)E 02 1.96F 02 1.91E 02 1.86E 02 1.62€ 02 1.79F 02 1.78€ 02
~3.006 U1 | 3.12F 02 3.11€ 02 3.08F 02 3.04E 02 2.99E 02 2.94E 02 2.89E 02 2.84F 02 2.8CE €2 2.77F 02 2.76F 02
~4.00E OL | 4 10F 02 4.C9F 02 4.06E 02 4.02F 02 13.97€ 02 3.92F 02 3.87TE 02 3.82F 02 131.78F 02 3.75F 02 3.74F 02
~5.005 01 | 5.C8E 02 S5.0TE 02 5.04F 02 5.CO0E 02 4.95€ 02 4.9CF 02 4.85F 02 4.8CF 02 4.76F C2 4.73E 02 4.72€ 02
“6.,006 01 | 6.C6E 02 4.05E 02 6.02F 02 S5.$8E 02 S5.93E 02 5.88F 02 S5.B3F 02 S5.78FE 02 S.74E €2 5.71F 02 S5.70€ 02
~7.00E OL | 7.04F 02 7.G3E 02 7.00F 02 6.S6F €2 6.91F 02 6.86€ N2 6.8lE C2 6.76F 02 €.728 02 6.69E 02 6.68E 02
~8.00E UL | B.C2E 02 B.01E 02 1.S8F 02 7T.S4F 02 7.B9E 02 7.84E 02 7T.79E 02 T.74F 02 T.7CE 02 7T.67FE 07 7.66E 02
~9.00E 01| 9.00E 02 8.99E 02 B.96F 02 B8.92F 02 B.BTE 02 B8.82E 02 8.77E 02 F.72E 02 £.68F C2 8.65F 02 B.64F 07
~1.00E 02| 9.98E 02 9.STFE 02 9.94E 02 9.S0E 02 9.85F 02 9.80F 02 S.75E 02 9.7CE 02 S.66F 02 9.63E Q7 9.62E 02
0.0 0.0 1.05F 03  2.10E 03 3.15€ C3 %.20E 63 5.25¢ 03 6.30E 03 7.35F 03 8.40€ 03 S.45F 03 1.05F 04
WAVE LENGTH
DEPTH U VELOCITY
L.80E 00| 5.€4E-01 0.0 0.0 0.0 0.0 C.0 C.0 c.C c.0 0.0 0.0
9.00E-01 | 5.64E~D1 5.36E~Q1 4.56E-C1 3.31E-01 0.0 0.0 n.o 0.¢ c.0 0.0 0.0
0.0 5.64E=01 5.36E~01 4.56F=Cl 3.31E~Cl 1.74E-01 2.86E~C6 0.0 0.C 0.0 0.0 0.0
~9.00E~0L | 5464E=01 5.36E-01 4.56F=01 3.31E~01 1.74E=01 2.86E~06 ~1.74E-C1 0.C C.0 0.0 0.0
~1.80E Q0| 5.64E~01 5.36E-01 4.56F~ClL 3.71E~C1l 1.76F~01 2.86E~06 =1.74E~01 =3.31E-01 —4.566~01 ~5.3¢E-01 -5.64E-01
~1 00E 01| 5.66E=01 5.36F~01 4.56E-01 3.31E-C1 1.74E=01 2.86F=06 =1.74E-CL =3.31E~0) =4.56E-01 -5.36F-01 -5.64F~01
~2.00E Ol| 5.63E~01 5.36E=01 4.56E-Cl  3.31E~C1 1.T764E=01 2.B6E~0€ =1.T4F~C) ~1.21F~0) =4.5€6FE~Cl =5.26E-01 ~5.63F-01
~3.00E 01| 5+63E-01 5.36E~01 4.56E-C1 3.31E-01 1.74E-01 2.86F=06 ~1.74E-01 =3.21E-01 ~4.56F-01 -5.26F-01 ~5.63E-01
~4.00E OL| 5.63F~01 5.366-01 4.56E~Cl 3.31E-01 1.74E~01 2.86E-0& -1.74E~C) ~3.21E-01 -4.56F-01 -5.36E-01 ~5.63E~01
~5.00E Ol| 5+463F=01 S.36E-01 &.56E=Cl 3.31E~01 1.74E~01 2.B6F=06 ~1.74E=01 =3.31E6-01 -4.56E-01 -5.35E-01 ~5.63E~01
~6.00E 01| 5.63E=01 5.36E=01 4.56E~Cl 3.31E~C1 1.74E-0)1 2.B6FE=C6 ~1.74E~01 =3.31E-01 -4.56E~Cl ~5.36€-01 -5.63E-01
“7.0UE 03] 5.63E~01 5.36E-01 4.56E-01 3.31€-01 1.74E-01 2.86E-06 ~1.74E~01 ~3.21E-01 -4.56E-Cl =5.36E-01 ~5.63F-01
~8.008 01| 5.63F~01 5.36F~01 4.56F=Cl 3.21F=Cl 1.74F=01 2.86E~06 ~1.74F=01 =3.21E-C1 -4.56F-C1 -5.36F-01 -5.63E~01
~9.006 U1l | 5.63E=01 5.26E-01 4.56E~C01 3.31E-Cl 1.74E~01 2.86E~C¢& ~1.74F~01 =3.21f=01 ~4.56€-01 ~5.36€-01 -5.63E=01
“1.00t 02] 5.636=-01 5.36F=01 4.56E-01 3.31E-01 1.74E~-01 2.86E-06 =1.74E~Ql =2.21€~0] -4.58E-C] ~5.76E-01 ~5.63E-0)
U-0 0.T T D%E 03 2.10F 03 3.15F €3 4+20F 03 5.25E 03 6.30t 03 7.35F 03 FE.40F 03 Q9.45F 03 1.05€ 06
WAVE LENGTH
DEPTH vV VELCCITY
1.8V0E 00| 0.C 0.0 0.0 0.C 0.0 0.0 0.0 0.0 0.0 n.c 0.¢
9.00E~01| 0.0 5.266-03 1.00E-02 1.3RE~C2 0.0 C.0 0.0 0.C €.0 0.0 0.0
0.0 0.¢ 5.21E-03 9.91F-03 1.36E-02 1.60€6-02 1.69€-02 (.0 c.C c.0 0.0 0.0
~3.00E~01] 0.0 5,16E~03 $.B82F-03 1.25E-02 1.59E-02 1.67E~02 1.59E=C2 0.0 0.0 0.0 0.0
-1.80E 00| 0.¢C 5,12E~03 G.736-C3 1.34E=02 1.57€-02 1.66F=02 1.57€~C2 1.24F-02 S$.736-03 5.12F-03 2.31¢-07
-1.00E 01} 0.0 4.696-03 8.92E~03 1.23E-02 1.44E=02 1.52F=02 1.44E-02 1.23F-02 £R.92E-N2 4.69E-N3 2.126-07
~2.00E 01| V.0 4.176-03 7.92€=03 1.0GE=02 1.28E=02 1.35€~02 1.28E-02 1.CSE~02 7T.92E-03 4.176-03 1.RA9F-07
~3.008 vl| V.0 3.65E~03 6.94E-03 9.55£-03 1.12£-02 1.186-02 1.126-C2 $.55E-03 ¢€.S4E-C3 3.656-03 1.65€-07
-4, 00E 01| 0.0 3.126-C3 5.64E-03 8.18E-03 9,.62E=-03 1.01F=02 9.62E-03 B.18E-07 5.94E-03 3.13E-03 1.41E-07
~5.008 01| 0.0 2.60E-03 4.95E~03 6.82E~C3 8.02E-03 8.43F-03 €.C26-03 6.826-03 4.556-02 2.60E-03 1.18F-07
~6.00t 01| 0.0 2.086~03 3.96E=03 5.6456-0% 6.41E-03 6.74E-03 6.41F~C3 5.45E-03 3.S€E-C3 2.08F-03 9.42F-08
-7.00E 01 0.0 1.5€E=03 2.976-03 4,09E~C3 4.81F-03 5.C6E~03 4.81F-03 4.(S9€-03 2.97E-03 1.56E~03 7.07£-08
~8.00E 01 0.0 1.046~03 1.98E=03 2.73E=C2 3.21F-03 3.376~03 3.216-C3 2.126-03 1.98€-03 1.C4E-03 &4.71E-08
~9.00E 01} 0.0 5.21E=04 9.91f=04 1.366-03 1.606-03 1.6SE=03 1.6CE-03 1.2¢F-02 S.G1F-C4 5.21E-N4 2.36E~08
~1:0Q0E 02} 0.¢C 0.0 0.0 0.0 0.0 €.0 c.0 Q.C C.0 0.0 0.0
0.0 0.0 1.05¢ 03 2.10E 03  3.15€ 03 4.20F 03 %.25F 03 €.3C% 03 1.2%5F 07 §.4CE C3 9.45F 03 1.05€ 04

WAVE LENGTH



Table 8

WAVE LENGTH HE IGHT
ALRY WAVE CALCULATICN FCR 1320 SEC PERIND TSUNAMI SHOALED TO 1C0 METERS 0.0 1.0179S587793€ ©2
2.09999975586E€ 03 1.01711858804E C2
AMPL I TUDE 1.8000€ 00 DEPYH  1.0000€ 02 WAVE LENGTE  4.2000E 04 4219999609375E 03 1.01456222534E 02
6.29999218750€ 03 1.0105801391€€ 02
WAVE SPEED  2.1304E 01 PERIOD  1.3417€ 03 GRAVITY 5.8CCOE 00 8.39998828125€ 03 1.C0556228638E 02
1.04999843750€ 04 1.C0C00000000E 02
GRUUP VELOCITY  3.1301F O} ENERGY FER SLRFACF AREA  1.587¢F 01 1.25999804688E 04 9.94437713623E 01
1.46999765625E 04 9.89419860840F 01
1.67999726563E 04 9.€5437774658E 01
1.88999687500E 04 9.82881011963E 01
2.09999648438F 04 9.81999969482E 01
DEPTH FRESSURE
1.80E 00 | 6-10E-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.¢ 0.0
9.00E-0l1 | 8.82E 00 7.96E 00 5.45E 00 1.55E G0 0.0 0.0 0.0 0.0 C.0 0.0 0.0
0.0 1.76E 01 1.68E 01 1.43€ 01 1.04E Q1 5.45E 00 7.28E-05 0.0 0.C 0.0 0.0 0.0
“9.006~01 | Z.65F 01 2.56€ 01 2.31FE Ol 1.S2E C1 1.43E 01 B8.82E CO 3.37¢ 00 0.0 €.0 0.0 0.0
~1.80E 00 | 3.53E 01 3.44F 0l 2.19E Ol 2.80E Gl 2.31F 01 1.76E 01 1.22E 01 7.27€ 00 3.37€ GC B8.63F-01 T.63E~05
~1.00E Ol | 1.16FE 02 1.15€ 02 1.12F 02 1.CBE 02 1.03FE 02 9.80F Ol 9.25€ 01 6.76€ Gl B.37€ 01 B8.12F Ol B.04E 01
~2.00E Ol | 2.14E 02 2.13F 02 2.10€ 02 2.C6E 02 2.01F 02 1.96F 02 1.S1E C2 1.BEE 02 1.82F 02 1.79F 02 1.78E 02
~3.00E 01 | 3.12E 02 3.11F 02 3.C8E 02 3.04F 02 2.99F 02 2.94F 02 2.89E 02 2.84E 02 2.80E 02 2.77€ 02 2.76E 02
~4w0GE Ol | 4. 10F 02 4.09E 02 4.06F 02 4.02F 02 3,97€E 02 3,92F 02 3.8TE 02 3.82F 02 3.78E 02 3.75€ 02 3.74E 02
—5.00E Ol | 5.08E 02 5.07F 02 5.04f 02 $.C0F 02 4.95E 02 %.90E 02 4.85E 02 4.8CF 02 4.76F 02 4.73E 02 &.72F 02
~6.00E 01 | 6. C6E 02 6.05F 02 6.02E 02 5.98€ 02 5.93E 02 S.BBE 02 5.83F 02 5.78F 02 S.74E 02 S.71E 02 5.70E 02
~7.00E 01 | 7.G4E 02 7.03E 02 T.00FE 02 6.S6E 02 6.91F 02 €.86FE 02 6.81F 02 6.76E 02 6.72E 02 6.69E 02 6.68E 02
~B.00E Ol | 84C2E 02 B.01F 02 7.98E 02 7.94E 02 7T.89E 02 7T.B4E 02 7.79€ 02 7T.74FE 02 7.7CE 02 7T.67E 02 T.66E 02
~9.00E 01| 9.COE 02 B.99E 02 B.96E 02 8.92€ 02 B8.87E 02 8.82E 02 B.TTE 02 E.T2E 02 8.6BF 02 R.85E 02 B.64E 02
~1.00E 02 | 9.98€ 02 9.97FE 02 9.S94E Q2 9.63E 9-62E
0.0 0. . Z0SFE 04 1.26€ G4 1.47€ 04 1.68F 04 1.89F C4 2.10E 04
WAVE LENGTH
DEPTH U VELCCITY
1.80E 00 | 5.€4E-01 0.0 0.0 0.0 0.0 C.0 0.0 0.0 0.0 c.0 0.0
9.00E~01 | 5.64E-01 S5.36E-01 4.566-Cl 3.31E-01 0.0 6.0 0.0 0.C c.0 0.0 0.0
0.0 5.64E-01 5.36E-01 4.56E~0L 3.31E-01 1.74€-01 2.33E-0¢ GCL0 240 €.0 0.0 0.0
~9.00E~01 | 5.64E=01 5.36E=01 4.56E-01 3.21E-01 1.74€-01 2.33E-06 ~1.74E~0L 0.C 0.0 0.0 0.0
~1.80E QU | 5.64E=01 5.36E~01 4.56E-01 3.31€~01 1.74E-01 2.33E-06 =1.74E=01 =3.21F-01 -4.56E-01 -5.36E-01 ~5.64E-01
~1.00E Ol | 563E~01 5.36E=01 4.56E=C1 3.31E-Cl 1.74E-01 2.32E-06 ~1.T4E~01 -3.316-01 ~4.56E-01 =5.36E~01 =5.63E~01
-2.00E Ol | 5-€3E=01 5.36E=01 4.56E-01 3.21E~Cl 1.74E-01 2.33€-06 =1.74E=01 =3.21E-01 =4.56E~01 ~5.36E=01 -5.63E~01
~3.00E 01 | 5.63E~01 5.366-01 4.56E-01 3.31E~01 $.74E-01 2.326-0¢ =1.74E-CL =3.21E-01 =4.56E~Cl =5.36E=01 ~5.63E~01
“4.00E Ol | 5.63E=01 5.3€6E=0l 4.56E~01 3.216-C1 1.74E=01 2.33E-06 =1.74E=01 =3.31E=01 =4.56E-C1 =5.36E~01 ~5.63E~01
~5.00E 01 | 5.63E~0) 5.36E=0) 4.56E=Cl 3.21E=Cl 1.74E-01 2.32€=06 ~1.74E-01 ~3.31€-01 ~4.56E=01 =5.36E~01 ~5.63€-01
~6.00E 01 | 5.63E~01 5.36E~01 4.56€-01 3.31E-01 1.74E-01 2.33E-06 ~1.74E=Cl ~3.21E-01 =4.56E-01 =5.36E~01 =5.63E-01
~7.00E 0} | 5.63E=01 5.36E~01 4.56E-01 3.31E-C1 1.74E=01 2.33E-06 ~1.74E=01 -3.31E-01 -4.56£~01 ~5.36E-01 ~5.63E-01
~8.00E O1 [ 5.63E~01 5.36E=01 4.56E=0) 3.21€-01 1.74E-01 2.33F=06 =1,74E=01 -3,31E-01 -4.56€~01 =5.36E~01 =5.63E~01
~9.00¢ 01 | 5.636~01 5.26E-01 4.56E=01 3.31E=-01 1.74F=-01 2.32€-06 =1.74E-01 =3.21€-01 -4.56E-01 -5.36E~01 =5.63E~01
«1.00E 02 | 5.63E=01 5.36E=01 4.56E=01 3.31F=Cl 1.74E=01 2.33E~=06 =1.T4E-01 -3.31€-01 ~4.56E-01 =5.36E=01 ~5.63E=01
20 < . g " B % 0% 13 “4TF 04 1. . 0 .
WAVE LENGTK
DEPTH vV VELOCITY
1.80E 001 0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0
9.00E-01 | 0.C 2.63(~03 5.00E~C3  6.88E-03 0.0 0.0 0.0 0.0 0.0 V.0 0,0
u.0 0.0 2.60E-03 4.95E~03 6.82E-03 8.02F-03 B.426-03 0.0 0.0 0.0 0.0 0.0
~9.00E-01 | 0.0 2.586-C3 4.91E-C3 6.76E-03 7.94E-03 8.35E-03 7.54E~03 0.0 .0 0.0 0.0
-1.80€ 00 | 0.C 2.56E-03 4.BTE-C3 £« 7CE~03 T.87E-03 R.28E-03 7T.87E-03 6.70£~03 4.87E-03 2.56E-03 7.62£-08
~1.00E 01| 0.0 2.34E~03 4.46E-03 6.14E=03 7.22E=03 7.59E=C3 7.22E-03 6.14E-03 4.46E-C2 2.34E-03 6.99E-08
=2.00€ 01] 0.C 2.08E-03 3.96E=03 5.46E~03 6.61E-03 6.74E=03 6.41E-03 5.46E=02 3.9¢E-02 2.C8E-03 6.21E-08
~3.00 01} 0.0 1.826-03 3.47E~03 4.776-03 5.63€=-03 S.9CE-03 5.61E-03 4.77€-03 3.47€-03 1.826-03 5.43E-08
44 00E 01| 0.0 1.56E=03 2.97E=03 4.0SE-03 4.B1E-03 5.06E-03 4.8lE=03 4.CSE-02 Z.97€-03 1.56€-03 4.66E-08
~5.00t 01{ 0.0 1.30E-03 2.486-03 3.41€-03 4.01E=-03 4.21E-03 4.0LE-03 3.41E-03 2.48E-03 1.30E-03 3.88E~08
~6,00E U1 { 0.C 1.04E-03 1.S86-03 2.73E-03 3.21E-03 3.376-03 3.21€-03 2.72E-03 1.98€-03 1.04E-03 3.11€-08
~7.00E 01| 0.0 7.81E-04 1.49F-03 2.05£-03 2.40E-03 2.53F=03 2.4CE-C3 2.C%E-03 1.4SE=C2? 7.B1E-C4 2.33E-08
~8.00E Ul | 0.0 5.21E~04 9.91€E-04 1.36E-C3 1.606-03 1.6S6-03 1.6CF=03 1.36E-03 9.91€-04 5.2)€-04 1.55€~08
~9.00€ 01| 0.0 2.60E~04 4.95E=04 6.82E-04 B8.02E-04 B.43E-04 8.C2E-04 6.82E-04 4.95E~04 2.60E~04 T.76E-09
-1.00k U2 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 [ Ce0 0.0 0.0
0.0 0.0 2.10E 03 4.20E 03 6.30E 03 8.40F 03 1.05€ 04 1.26E 04 1.47E 04 1.68E 04 1.89E 04 2.10€ 04
WANVE LENGTH




ALRY WAVE CALCULATICN FCR

Aees TT0E

«<hve SPEED

1.6000& 00 DEPTH

€.9847E 01 PERIOD

660 SEC PERTCGD

5.0000E 02 waAVE

€.6479F 02 CGRAVITY

TSUNAMT

Table 9

SHOBLEC TO S00 METERS

LENGTH

4.,650CE 04

S.R000F 0O

WAVE LENGTH
0.0
232499975586 €
4.64999609375¢€
6.97499218750€
9.2999882d125¢€
1.16249543750¢

HE IGHT

5+01599853516€ 02
03 5.C1521484375€ €2
03 5.01254189453¢ 02
03 5.C0940429688E 02
03 5.00494384T46E 02
04 5.C0C000Q0000E 02

GROUP WELOCKTY  6.9P4)F 01 ENERGY FER SURFACE AREA  1.2544E (1 1.394958U4688E 04 4.S95053T10S4E (2
1.62749765625E 04 4.59056326172E €2
1.85999726563EF 04 4.687C55664C6F 02
2.092496B7500€ 04 4.5B478271484F Q2
2.32499648438F 04 4.58399902344F 02
DEPTH FRESSURE
1.608 00| 2.37E~04 0.0 0.0 c.C 0.0 c.c 0.0 0.¢ 0.0 0.0 0.9
8.00E~0L | 7.84E 00 7.07E OU 4.85€ 00 1,38 Q0 0.0 0.0 0.0 0.0 c.0 0.0 0.0
0.0 1.57E 01 1.4SE 01 1.27€ Ol 9.22F CC 4.85E 00 €.47E=05 0.0 0.C C.n 0.0 0.0
~8.00E~01 | 2.35F 01 2.28F 01 2.05€ 01 1.71E C1 1.27f 01 7.84F CO 2.95F U0 0.0 .0 6.0 0.0
~1.6UVE 00 3,14 Ol 3.06E 01 2.84E Ol 2.49E 01 2.05€ 01 1.57€ 01 1.CBE 01 6.46F 0C 2.9SE G0 T.6R8E-01 2.25F=04
=5.00E 01| 5.C6E 02 5.C5¢ 02 5.C3E €2 4.S9E 02 4.95€ 02 4.90F 02 4.BSE 02 4.81F 62 4.T7E 02 4.T5F 02 4.74E 02
~1.00k 02| 9.S6E 02 9.95F 02 9.93F 02 9.89E 02 9.85F 02 9.80F 02 G.7SF 02 G.71F 02 $.67E 02 9.65€ 02 9.64F 02
~1a508 02| 1.49E 03 1.48F 03 1.48E 03 1.6BE 03 1.47E 03 1.47F N3 1.47E 03 1.46F 03 1.4&E 03 1.46F 03  1.45€ 03
~2.00E 02| 1.S8E 03 1.97FE 03 1.S7E 03 1.S7E C3 1.96E 03 1.96F 03 1.96F 03 1.G55F 03 1.95F 03 1.S5E 03 1.94E 03
~2450E 02| 2.47E 03 2.46F 03 2.46E 03 2.46F G3 2.45€ 03 2.65E 03 2.45€ 03 2.44E 03 2.44E 03 2.64F 03 2.43E 03
~3.00t 02| 2.56E 03 2.95E 03 2.95E 03 2.55F 03 2.94F 03 2.94F G3 2.94E 03 2.63F 03 7.92F €2 2.93F 03 2.92€ 03
-3.50E 02| 3.45€ 03 3.44E 03 3.44€ 03 3.44F 03 3.43F 03 3.47E 03 3.43F 03 3.42F 03 3.42F 03 3.62F 03 3.41F 03
~4.G0E 02| 3.54E 03 3.63E 03 3.93F 03 3.93F 03 23.92E 03 3.92F 03 3.92F 03 2,51F 03 2.G1€ CZ 3.61E 03 3.90F 03
~4.50E 02| 4.43E 03 4.42F 03 4.42E 03 4.42E €3 4.41E 03 4.41F 03 4.41F 03 4.4CE 03 4.40F 03 4.40F 03 .39F 03
~5.00t 02 | 4.52E 03  4.91€ 03 4.91E 03 4.91E 03 4.90FE 03 4.90F 03 4.S0F 03 4,.89E 03 4.8Y9F 03 4.89FE 03 4.B8F 03
) 0. ¢ J.37E O3 4.65E 03 6.97F G3  9.30F 03 J1.16F 04 1.39E 04 1.63F 04 1.8EE 04 2.C9E 04 2.32F 04
WAVE LENGTH
DEPTH U VELECITY
1.6UE 00 | 2.24E-01 0.0 0.0 C.C a.0 0.0 0.0 0.0 0.0 0.0 0.0
8.00E-01 | 2.24E-01 2.13€-01 1.81F-01 1.326-Cl1 0.0 0.0 0.0 0.¢ c.0 0.0 0.0
0.0 2.26E~01 2.13E=01 1.81E-01 1.32E-01 6.93€-02 9.26E~07 0.0 0.0 €.0 0.0 0.0
~B8.00E-01 | 2.24E-01 2.13E~01 1.81€-01 1.326-01 6.93€-02 9.26E=N7 ~6.93E-02 0.0 c.0 0.0 0.0
=l.60E 00 | 2.24E~01 2.13E-01 1.81F=Cl J.32E-C1 6.93E-02 S.266=07 ~6.53E-02 ~1.326-01 -1.81E~-0]1 =2.13F=01 ~2.24E~01
=5.U0E Ol | 2.24E~01 2.13E-01 1.81E-01 1.32E-C1 6.926-02 9.256-07 ~£.92F=02 =1.226-01 =~1.RIE-01 =2.17F-01 -2.24E~01
=1.00E 02 ] 2.24£-01 2.13E-01 1.81£~01 1.32E~01 6.92E~02 G.25E=07 ~6.92E-02 ~1.72E~01 ~1.816-01 =2.13E-01 =2.24F=01
~1.50E 02| 2,24€-01 2.13E~01 1.81F=01 1.326-01 6.92E-02 9.24F~07 =6.926-02 =1.32F=01 =1.81E-01 ~2.13E-01 =2,24E~01
-2.00E 02 | 2.24E-01 2.13E~01 1.81E=01 1.326-01 6.92E=02 9.,246-07 =6.92f~02 ~1.326-01 -1.81E=C1 —2.13E-01 -2.24E-01
~2.50€ 02 | 2.24E~01 2.13E~01 1.81E~01 1.32E-01 6.92E-02 9.24E~07 =6.926-02 =1.32€~01 ~1.81€-01 =2.)13€~01 -2,24F-01
=3.00t 02 ] 2.24E-01 2.13E~01 1.81£=01 1.32E~01 6.91E-02 9.24E-07 =6.916~02 ~1.32E-01 ~1.81E-C1 =2.13E-01 —2.24E-01
-3.50k 02 | 2.24E~01 2.13E-01 1.81F~01 1.31E-01 6.916-02 9.24F=07 —6.91E=N2 =1.21E-01 ~1.81E=Cl -2.13E-01 =2.24E-0)
~4<U00E 02 | 2.24€-01 2.13E-01 1.81E-01 1.21E~01 6.91E-02 9.24F=-07 =6.S1E~02 =1.21F=01 ~1.81£-01 -2.136~01 =2.24E~0}
~4.50E 02 | 24264F=01 2.13E~01 1.81E-01 1.31E~01 6.916-02 $.23€-07 =6.S16=02 ~1.21E=0] =]1R1F=C1l ~2.13E=N]1 =2.24E=01
=5+03E 02 | 2.24E-01 2.13E-01 1.81€-01 1.31€~01 6.91E-02 9.23F-07 =6.91E-02 =1 .31F~01 -} .81E-0] =2.13E~0) =2,24F~01
0.0 0.¢C Z.32E 03 4<65F 03 6.G7€ 03 ©9.30F 03 1.16f 04 1.3GF 04 1.63F 04 1.B6F G4 2.C9E 04 2.32F N4
WAVE LENGTH
DEPTH v VELCCITY
1.60E 0U {0.0 0.0 0.0 0.0 0.0 0.0 0.¢ 0.¢ .0 0.0 0.0
8.00E-01 |0.C 4.68-03 B.9GE-03 1.23E-02 0.U 0.0 0.0 0.0 0.0 0.C 0.0
0.0 0.0 4.67E-03 B8.89E~03 1.22E-02 1.44E-02 1.51£-02 C.0 0.cC c.0 0.0 0.0
~B+UUE~OL {0.C 4.6TE-03 B.876-03 1.226-02 1.44E-02 1.51E-02 1.44E-C2 0.C c.0 0.0 0.0
~1.60E 00 {0.0 4.66E-03 B.86E~03 1.22E-02 1.43E-02 1.516-02 1.43E-02 1.22€=02 BA.86E~03 4.66E-03 1.24E-07
~5.00¢ 01 {0.C 4.216-03 B8,0CE-03 1.10E-02 1.296-02 1.36F-02 1.29E-02 1.1CF-02 E.00F-03 4.21E-03 1.12E-07
~1.00t 02 | 0.0 3.74E-03 7.116-03 9.78F-C3 1.156-02 1.21F-02 1.156-07 S.78F-07 7.11E=-02 2.74F=03 9.G9E~08
-1.50t 02 [0.0 3.276-03 6.226-03 B.56E~C3 1.01E~02 1.C6F=02 1.01E-02 R.S6E-03 6.22€~03 3.27€-03 8.74E-~08
~2.00c 02 {0.0 2.80E~03 5.32E-03 7.34E-03 B8.63E-03 9.07E-07 €.63E~-03 7T.24F-02 5.22E-C3 2.80E-03 7.49E-08
-2.50E 02 [u.0 2.34E~03 4.44F=03 6.11E-03 T.19E~03 7T.56E-03 T.196-03 6.11E-03 4.44E-02 2.34E-03 6.24E-08
~-3.00¢ V2 |0.C 1.87E-03 3.55F~C3 4, 8SE~C3 5.756-02 6.05€-=C3 5.756-03 4.85F-03 3.55f~C2 1.87€-03 4.99€-08
~3.50& L2 | 0.0 1.40E-03 2.66F-03 3.676-03 4.31€-03 4.53E-03 4.31E=C3 3,€7F=02 2.66F=C3 1.40E-03 3.74E-08
-4.00E 02 |0.C 9.34E-~04 1.78E=03 2.456~C3 2.8TE~07 3.02F-03 2.87F-03 2.45F-C3 1.78F-03 G9.34E-04 2.50E-08
-4.50E 02 |0.C 4.6TE=04 8.88E~04 1.226-03 1.44F=03 1.51F=-03 1.44E~C3 1.22F-03 B.88E-04 4.67F-04 1.25€-08
~5.U0E 02 | 0.C 0.0 c.0 0.0 0.0 0.0 0.0 6.0 [9) 0.0 0.0
6.0 T.0 T 320 8T 4.6%E 03 6.STE 03 G.30F 03 1.16E 04 1.39E 04 1.63F 04 1.R6F 04 2.COF 04 2.32F 04
WAVE LENGTH




Table 10

NAVE LENGTH HE IGHT
AIRY WAVE CALCULATICN FCR 1320 SEC PERICD TSUNAMI SHOBLEC YO S00 METERS 0.0 5.C1599853516E 02
4.64999609375€ 02 5.01%21484375E 02
AMPLITUDE 1.6000E GO CEPTH %.0000€ 02 WAVE LENGTH 9.2000€ C4 9.29939218750E 03 5.01294189453E 02
1.39499882813F 04 5.(054042$688F 02
WAVE SPEED €.9987E 01 PEFRIOD 1.3288F 03 GRAVITY S.80C0F 00 1.85999643750E 04 5.C0494384766E 02
2.32499804688E 04 5.C0C00CO00COE 02
GROUP VELOCITY 649960F 01 ENERGY FER SURFACF ARFA 1.2544E 01 2.78999765625F 04 4.59505371094€ 02

3.25499726563€F 04 4.59059326172€ 02
3.71999687500E 0+ 4.S8705566406E€ 02
4.18499648438E 04 4.58478271484E (2
4.64999609375E 04 4.SB399502344F 02

DEPTH FRESSURE

1.60E 00{ 5.51€E-05 0.0 0.0 0.0 0.0 C.0 .0 0. C c.0 C.0 0.0
8.00E-01] 7.84E 00 T7.07F D0 4.85t GO 1.38E 00 0.0 0.0 0.0 0.0 .0 0.0 0.0

u.0 1.57E 01 1.49F 01 1.27F 01 9.22E G0 4.85F 00 6.476E~05 0.0 0.C €.0 0.0 0.0
-8.0VE-0UL{ 2435 Ol 2.28E 01 2.C5E Ol 1.71F 01 1.27F Ol 7.84f 00 2.99E 00 0.0 .0 0.0 0.0
~1.6GE 00f 3.14E 01 3.06FE 01 2.B4E Cl 2.49F Cl  2.05F 01 1.57F C1 1.C8F 01 6.46F 00 Z.99F 00 7.68F-01 6.10€-0%

=5.00E OL| 5.060 02 S.05€ 02 5.0U3E 02 4.S9F 02 4.95F 02 4.S0F 027 4.B5F 02 4.81F 02 4.77€E 02 4.75€E 02 4.74E 02
=~1.00E 02] 9.56F 02 9.95F 02 9.93F 02 S.89E 02 9.85E 02 9.80F 02 9.75E 02 9.71FE 02 G.6TF 02 G.€5F N2 9.64E 02
~1.50€ 02| 1.49F 03 1.48F 02 1.48F 03 1.48E 03 1.47F 03 1.47F 03 1.47€ 03 1.46F 03 1.46F 03 1.46F 03 1.45E 03
=2.00E 02 1.98E 03 1.97E 03 1.97€ 03 1.S97E 03 1.96F 03 1.96F 03 1.96E 03 1.S%E 02 1.95€ C? 1.55€ 03 1.94F 03
=2.50E 0] 2.47€ 03 2.46F €3 2.46F 03 2.46E €3 2.45E 03 2.45FE 03 2.45F 03 2.44F 03 2.44F 03 2.44F 03 2.43F 03
=3.00b 02 2.66E 03 2.95€ 03 2.95€ 03 2.S5FE 03 2.94F 03 2.54F 03 2.G4F 03 2.$2F 03 2.93FE 03 2.93F 03 2.92¢ 03
=3.50E 02] 3.45E 03  3.44F 03 23.64F 03 3.44F 03 3.43F 03 23.43F 03 3.43F 3 3.42E 03 2,62F 02 3.42F 03 3.41F 03
~4.00E 02 3.54E 03 3.93E 03 3.93F 03 3.63¢ 03 3.92F 03 3.92F 03 3,926 03 3.91FE 03 3.91F 03 3.91F 03 3.90¢ 03
=4.50E 02 4.43F 03 4.42FE 03 4.42E 03 4.42E 03 4.41F 02 4.41F 02 4.41F 03 4.4CE 03 4.4CE C3 4.40F 03 4.39€ 03
~5.00k 02| 4.S2€ 03 4,91FE 03 4.S1€ 03 4.91F 03 4.90F 03 %.90E 03 4.90E 03 4.89€ 03 4.89E 03 4.89E 03 4.88E 03

0.0 0.C 4.6%E 03 9.2CE 03 1.39E 04 1.86E 04 2.32F 04 2.7SE 04 3.25F 04 3.72F C& 4.1BE 04 &.65F NA
HAVE LENGTH

DEPTH U VELCCITY

1.606 OU | 2.24E-C1 0.0 0.0 Cc.0 0.0 C.0 .0 0.0 C.0 0.0 0.0
8.00E-01 | 2.24E-01 2.136-01 1.81F-01 1.32E~C1 0.0 0.0 0.0 0.C 0.0 0.C 0.0
0. 2.24E~01 2.13F-01 1.BJE~0Ql 1.32E~01 6.92F~02 GS.25€~07 0.0 Va0 0.0 0.0 0.0
=8.JUE-UL | 2.24E~01 Z2.13F~01 1.81E~01 1.32E-0)1 6.92E-02 G.25E-07 —€.92E-C2 O©.C C.0 0.0 0.0

~1.60E 00| 2.248~01 2.13E~01L 1.81€-01 1.32E-01 6.92E-02 9.25E~07 =6.92F~02 ~1.22F~01 =1.81E=01 -2.13E~01 =2.24F=01
=5.00k Ul | 2.24F~01 2.13E-01 1.81F=-01 1.32E-01 6.926-02 9.25E-07 ~6.92E-02 -1.32E-01 -1.81E=C1 -2.13F-01 =2.24E~01
~l.U0E 02 { 2.24€~01 2.13E-01 1.81F-01 1.32E-01 6.92FE=02 9.256-07 =6.92E=02 ~1.32E=01 =1.81E~C1l =2.13E=01 ~2.24F=01
=1.50E 02 | 2.24E-01 2.13E-01 1.81E-01 1.32E=01 6.92F=02 9.25E-07 =6.92E~02 ~1.32E-01 =1.81€-01 =2.13E=01 =2.26E~01
=2.00E 02| 2.24E~01 2.13E~01 1.B1€-01 1.32E~C)l 6.92E-02 9.25E~07 =6,52E-02 -1.32E=01 =1.81€-01 -2.13E-01 =2.24E-01
=2.508 02| 2.24€-01 2.13F~01 1.81€-01 1.32E~01 6.92E=02 9.25E-07 ~6.$2E-02 —1.226~01 -1.81E-Cl -2.13E-01 =2.24E-01
-3.00F 02| 2.24E-01 2.13F-01 1.81E-01 1.326-01 6.92E~02 9.256-07 =6.92E=~02 ~1.32E-01 =1.81€-01 -2.12€=-01 =2,24E~01
~3.50E 02 ] 2.24E~01 2.13€-01 1.81E-01 1.32E-01 6.926-02 S<25€6~07 ~6.92E~02 ~1.22E-01 =1.81E-Cl «2.13E~01 ~2.24F-01
~4.00E 02| 2.24E~01 2.13F-0G1 1.81F~01 1.32F-01 £.92F-02 9.25E-07 -6.92E-02 -1,.22€-01 -1.81E-01 ~2.13E-01 -2.24E-01
~4-50E 02 | 2.24E~01 2.13E-01 1.81E-01 1.326-01 6.92E-C2 GS.24E~07 =6.92E~02 -1.32E~01 =~1.81F-C1 -2.13E-01 ~2.24E-01
=5.00 02 | 2.24E-01  2.13E-01 1.81E-01 1.32E-01 6.926-02 9.24E=07 ~6.52E~02 =1.226-01 =1,81E=C) =2.13f-01 =2.24E=01
0.0 Ue 0 4-65F 03 G.30f 03 1.39E C4 1.B6E 04 2.32€ 04 2.75F 04 3.25F 04 3.T2F 04 &4.IRE 04 4&4.65E 04
WAVE LENGTH

DEPTH VvV VELCCITY

1.608 U0 [ 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0 c.0 0.0 0.0
8.UVE=-01 {0.(C 2.36F-0% 4.456-03 6.136-03 0.0 c.0 C.0 0.0 (.0 0.0 0.0

0.0 0. C 2.34E~03 4.458-03 6.12E~03 7.20E~03 7.57E-03 C.0 0.0 0.0 0.0 0.0
-8.00E~CGL |0O.C 2.336-03 4.44E-C3 6.11€-03 7.18E-03 7.5€6-03 7T.18E-03 0.C C.0 0.0 0.0
~1.60E 00 [U.O 2.33F~03 4.43E=03 6.1CE~03 7.17E-02? 7.54E-03 7.176=03 6.10k=-03 4.43F-C3 2,.33E-03 S5.51l€~-08
=5.00E 01 |u.C 2.1CE=03 4 C00F=-03 5.51E-03 6.48E-03 6.B1E-03 6.48E~03 5.51F-02 4.CCE-03 2.10E-N3 4,.97E-08
-1.00€ 02 0.0 1.876~03 3,56€-C3 4.SCF=C3 5.76F=-03 4.05E~03 S5.7¢E~03 4.SCE-03 2,.56E-03 1.87E-03 4.42€-08
-1.50E 02 0.0 1.64E-03 2.11€-03 4.28E=-03 5.04F-03 5.30F-03 5.04E—03 4,28E-03 2.11E-02 1.64E~03 3.87E-08
-2.00€ 02 {0.0 1.40F~03 2.67F-03 3,67E=03 4.32E~03 4.54E~C3 4.32E=-03 3.,67E-03 2.67E~-03 1.40£-03 3,31F-08
-2.50E 02 0.0 1.17€6~03 2.22€-03 3.06E-03 3.60€-03 3.78F-03 3.6CGE~03 3.C6E-03 2.22E-03 1.17€-03 2.76F~08
~3.00€E 02 [0.C 9.35E-04 1.78E-03 2.456-C3 2.8B8F~03 2.03FE-03 2.8RE-03 2.456-02 1.78E-02 9.35E-04 2.21€-06
-3.50€ 02 |0.C T.01E=04 1.33€~03 1.84F~C3 2.16E-03 2.27F-03 2.16F-03 1.84F-03 1.32E~03 7.01F-04 1.66E~08
-4.00€ 02 |v.U 4.6TE-04 B,89E~06 1,226-03 1.44€-C? 1.51F~C2 1.44F-03 1.22F-02 E.8SE-C4 4.67F~064 1.10£-08
-4.50E 02 |0.C 2.34F-04 4.65F~06 6.126-04 T.19E-04 T.5¢E-04 T.19E~-06 6.12F-04 4,45E=04 2.34F-N4  5.52E-09
“5.00E 02 |0.C 0.0 0.0 0. C 0.0 Cc.0 0.0 0.C C.0 0.0 0,0

0.0 [V ) 4.65F 03 9.30fF 03 1.3GF 04 T.R6E 04 2.32E 04 2.79FE 04 3,25FE 04 2,726 C4 4.18E 04 4.65E N4

WAVE LENGTH





